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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


THE YALE UNIVERSITY SCHOOL OF MEDICINE, originally chartered in 1810 as 
the Medical Institution of Yale College, is today one of America’s outstanding 
centers of medical training. Clinical instruction is carried out through the excellent 
and unusually convenient facilities of the New Haven Hospital and the New Haven 


Dispensary. Many alumni of this school have distinguished themselves in the practice 
of medicine and surgery while others, bearing degrees of Master of Public Health 
and Doctor of Public Health conferred for work in its graduate courses, are display- 
ing true leadership in the field of public service. 


in the exacting science of surgery are continu- 
ally being made through broad and carefully integrated programs of research. A 
similar program of research is being carried out by Davis & Geck, Inc. to promote 
advances in surgical sutures. The results are evident in the improving quality and 
increasing variety of D & G products available to the surgical profession. 


{ 


WUMBE 
: 
| 
° 
io” 
° 


A product of aa 
DeG research that 
provides maximum tensile strength, 
compatibility with tissues and uniformity 
of dimension plus absolute sterility. 


| «) DAVIS & GECK, INC. 
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#Reg. U. S. Pat. Off. 
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HASLAM since 1848 
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B 2335 Michel Wound Clips, five sizes: 11mm., 
14mm.. 16mm., 18mm., 22mmi. 


B 2321 R Hagenbarth Self-holding and Applying Wound Clip Forceps, 
Stacntess Steel 


B2322R Michel Suture Forceps, plain, Stadelese Steel 


B2325R Michel Applying and Removing Wound Clip Forceps, 
Statntesse Steel 
B2320R Richter Wound Clip Removing Forceps, Sfaceless Steet 


your Surgical Supply Dealer 
Fred Haslam & Co. 
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heoperative Calm and 


PREOPERATIVE apprehension and exci- 
tation are readily reduced with 
Demerol, the potent analgesic, spas- 
molytic and sedative. In addition to 
psychic sedation, Demerol facilitates 
the induction of anesthesia, reduces 
the amount of anesthetic required, 
and effectively dries secretions. Com- 
pared with morphine, it entails practi- 
cally no risk of respiratory depression 
and causes considerably less nausea 


ostoperative Comfort 


POsTOPERATIVE comfort is reliably 
obtained without interference with 
the cough reflex or bowel move- 
ments and with little danger of 
urinary retention. Patients in all 
age groups, regardless of the type 
of surgery or severity of pain, 
respond favorably to the drug. 
Ampuls (2 cc., 100 mg.); vials 
(30 cc., 50 mg./cc.); tablets (50 mg.); 
powder (15 Gm.) for prescription 


and vomiting. purposes. Council Accepted 
DEMEROL HYDROCHLORIDE 
: Brand of meperidine hydrochloride (isonipecaine) 
Warning: May be habit forming. Narcotic blank required. 


WRITE FOR DETAILED LITERATURE | 


| CHEMICAL COMPANY, INC. 


DEMEROL, trademark Reg. U S. Pat. Off. & Canada New YorK 173, N. Y. ° WINDSOR, ONT. | 
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Reg. U. S. Pat. Off., Nov. 3, 1936 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. ; 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 
Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THe AMERICAN JOURNAL OF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current single 
numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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on on Low 


Wattage 


QUALITY ILLUMINATION ... 
Provides the doctor’s office or exam- 
ining room with intensity of illumina- 
tion found in the surgery; adequate 
volume, color corrected, with remark- 
able freedom from shadows. The tem- 
perature of the beam is reduced to a 
minimum by a heat control cylinder. 
The reflector and door glass are the 
same type as used in all “American” 
Major Surgical Luminaires. 


MANEUVERABILITY . . . This su- 
perior portable model has four ball 
bearing casters which assure stability 
and free mobility. The light head has 


AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND 


fe 


WRITE TODAY for further information 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


a vertical adjustmemt range from 36” 
to 72” from the floor level, and a hori- 
zontal adjustment for any desired 
angle. 


ADAPTABILITY .. . Note the min- 
imum overhang of light head from 
upright standard which makes the 
unit adaptable for use in either large 
or small offices without sacrificing 
positioning range of light beam. 


EFFICIENCY . . . Produced 2000 
Foot-Candles, operating on 100. watt, 
115 volts, with P25 Base up Burning 
Spotlight Lamp. 
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Today’s precision technic demands 
sutures of matching excellence 


Zz epg LE test of any catgut suture is its performance in the 
At [J patient. The processing of Curity Catgut centers 
‘i around this concept. The seven essential character- 
istics of a fine suture—presented graphically on the oppo- 
site page—are balanced in Curity Catgut, so that no one 
quality is achieved at the expense of others, yet all are more 
than adequate to meet clinical demands. 


Thus gauge uniformity and strand surfacing are not 
achieved at the expense of tensile strength, nor minimal 
irritation arrived at through sacrifice of absorption control. 
Each characteristic complements the others, and all combine 
to give the surgeon a tool that does justice to his skill. 


Accurate selection of raw gut, rigidly controlled processing, 
and multiple inspections at every stage of manufacture guar- 
antee that each lot of Curity Catgut measures up to our high 
standards. Constant research by Curity Suture Laboratories 
is reflected by enduring contributions to better sutures. So 
next time you operate, specify Curity Sutures—with balanced 
quality. 


CURITY se UTURE LABORATORIES 


=- = SUTURE RESEARCH...TO ESTABLISH A FINE BALANCE OF NECESSARY CHARACTERISTICS 
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Closed systems for blood and plasma 
transfusions, today so widely accepted, 
were introduced by Baxter. 

Transfuso-Vacs, Plasma-Vacs, Centri- 
Vacs and accessories reduce contamina- 
tion risk and make for safer, simpler trans- 
fusion techniques. No other method is 
used in so many hospitals. 


x 
eer name in parentero\ 


* 


Manufactured by 
BAXTER LABORATORIES 
Glenview, Illinois + Acton, Ontario 


Produced and distributed in the eleven Western 
states by DON BAXTER, Inc, Glendale, California 


* 


AMERICAN HOSPITAL SUPPLY CORPORATION 


DISTRIBUTORS EAST OF THE ROCKIES ¢ EVANSTON. © NEW YORK ¢ ATLANTA 
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A copv of this illustrated procedure 
as weil as others in the Armour 
surgical illustration series will be 
sent to physicians and surgeons 
when requested on a professional 
letterhead. 


BILATERAL URETER TRANSPLANTATION 


The operation for implantation of both ureters 


into the sigmoid colon is an outstanding example 
of surgical ingenuity which in suitable cases may 
afford great relief to distressed patients. A number 
of techniques have been devised for performing this 
critical operation. The one illustrated on the fol- 
lowing pages is practiced successfully by certain 
outstanding surgeons. It may be performed in 
one or two stages. In any event, the procedure 
calls for exceedingly delicate and clever manipu- 


lations. Also it calls for suture and ligature ma- 
terials of the very finest quality—materials which 
the surgeon can rely on for tensile strength, uni- 
formity and sterility— materials which are flexible, 
pliable and easy to work with. Precisely, it is be- 
cause ARMOUR SURGICAL GUT so fully com- 
plies with these requirements that it is the choice 
of so many surgeons. In operations of all types, 
whether minoror major surgery, it is sound practice 


to specify ARMOUR suture and ligature material. 


Armour Sutures and Ligatures 


THE ARMOUR LABORATORIES 
SUTURE DIVISION 


* CHICAGO 9, ILLINOIS 
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BILATERAL URETER ‘TRANSPLANTATION 


ifferent 

variations in surgical as 
«ons show a technique 

presented by The Armour 
nie of interest to the profession as © whole. 


"There are 
surgeons. Th 
standing operators. 
the belief they may pro 


: I. Post-parietal peritoneum divided along the IT. Both ureters have been ligated and di- 

course of the right ureter. Ureter drawn up by vided. Suitable points along the anterior taenia 

x a temporary ligature, and ligitated as low down of the sigmoid are selected for implantation of 
as possible. the ureters. 


: V. Opening mand into bowel. Both suture VI. Rubber tube and ureter end pulled 


ends from the ureter drawn through opening, through opening and anchored by tying the 
emerging approximately 34 inch distal to sero- suture ends. 


muscular incision. 
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IIL. Segment of rubber tubing with multiple LV. Sero-muscular layer of bowel incised 
perforations inserted into each ureter and and bluntly dissected back. 
stitched in place with fine chromic catgut 


leaving long suture ends. 


VII. Ureter buried in bowel wall. Stitches VIII. Sigmoid stitched down to posterior 
catch only the adventitia or the ureter—great parietal peritoneum, covering left ureteral in- 
care taken not to penetrate ureteral wall. A sertion and safeguarding against ureteral tor- 


second layer of serosal sutures may be applied. sion. Right ureter extraperitonealized. 
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qualities, 
ARMOUR 


SURGICAL G 
for these good 


UT is known 


Sound practice 


Sutures wiz), 
attached are a val 
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Sutures and ligatures 


CHICAGO 9, ILLINOIS 


SURGERY DEMANDs THE IN SUTURES AND LIGATURES 


~ question enters the Surgeon’s mind? 
| é always to Specify “ARMOUR” 


Beslusively featuring a seamless Rib rein- 
forcement which adds greater strength to the blade and a 
desired degree of rigidity sufficient to resist lateral pressure 
...& manipulative aid to the surgeon in the entire surgical 
category. 

Of greater import,—uniform cutting superiority ...sym- 
metry in precisioned steel. Superior sharpness, the progeny 
of ingenious fabrication methods and inspection control 
which created a new standard of surgical blade performance 
that serves the surgeon to even greater advantage. In Rib- 
Back Blades a more dependable cutting edge was born... 
the edge on them all. : 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
DANBURY, CONNECTICUT 
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| 


YSTOSCOPE MAKERS, 


WA LLACE, President 


- 


@ Sherman-Type Vitallium Bone Plates have been 
re-designed to provide uniformity of strength over the 
length of the plates. They are strong throughout by 
virtue of this design. Because they are tough, they can 
be bent with bending irons to conform to the bone. 
Vitallium produces no erosion of the bone about these 
plates which may be left in the body indefinitely. 
Internal fixation with Vitallium plates provides rigid 
fixation, early ambulation. 


Spinal Fusion Plates e Hip Nails e Hip Caps e Intertrochanteric 
Appliances e Fracture Nails e Bolts e Blood Vessel Tubes @ 


Bile Duct Tubes e Skull Plates 


ORDER THROUGH YOUR SURGICAL DEALER 


references: 


*THE EFFECTS ON BONE OF THE PRESENCE 
OF METALS: BASED UPON ELECTROLYSIS, 
Venable, C. S., Stuck, W. G., & Beach, A. Ann. 
Surg. 105-6, June 1937. 
*FRACTURES—RECENT ADVANCES IN TREAT- 
MENT WITH NON-ELECTROLYTIC METAL 
APPLIANCES, Venable, C. S. & Stuck, W. G. 
Jour. Ind.,St.jMed. Assoc. 31-7, July 1938. 
*REPORT OF A CASE IN WHICH A VITALLIUM 
PLATE COULD NOT BE REMOVED, Secord, 
E. W. & Breck, L. W. Jour. Bone & Joint. Surg. 
22-3, July 1940. 

*THREE YEARS EXPERIENCE WITH VITALLIUM 
IN BONE SURGERY, Venable, C. S. & Stuck, 
W. G. Ann. Surg. 114-2, Aug, 1941. 

THE PROBLEM OF DELAYED UNION AND 
NON-UNION OF FRACTURES, Fett, F. C., Foote, 
R. F. & Stevens, M. A. L. Am. Jour. Surg. 
LXIX-3, Sept. 1945. 


*Reprints available on request 


NEW YORK e CHICAGO 
Surgical Division, 224 E. 39th Street, New York 16, N. Y. 
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For Your 
Convenience... 
B-D NEEDLES 
are now available 
in all standard sizes 


@ Yes it is true... B-D Yale Rustless 
needles are now available in ALL stand- 
ard sizes ... made from high quality hy- 
| perchrome stainless steel to give you 
many hours of added service. Yale Rust- 
less needles can be supplied by your 
dealer in either Regular point in all 
standard sizes or Huber point in 27 
gauge % in. to 18 gauge 2 in. 


Note: HUBER or REGULAR 
point needles are obtainable 
at the same price. Be sure to 
specify which point you desire. 


B-D PRODUCTS 
for the Profession — 


BECTON, DICKINSON & CO., RUTHERFORD, N. J. 
a 1897—FIFTY YEARS SERVING THE MEDICAL PROFESSION — 1947 
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H HIGHER STITCH VERSATILITY 


The unique construction of the Singer Surgical 
Stitching Instruments—which functionally in- 
orporate needle, needle holder, and suture 
‘supply in one unit—permits formation of an 
nusual variety of stitches. ¢ Standard 
itches are accomplished more quickly and 
accurately, and many new continuous 
_ Stitches are made possible—to hold tissues 
_ jn juxtaposition with more equalized ten- 
sion and with less resultant scar tissue 
formation. This unique versatility derives 
largely from the continuous feeding of 
suture material. Any standard suture mate- 
ial may be used—and any of 47 different 
eedle sizes and styles—from the very large 
down to the very small. ¢ Higher stitch versa- 
ility is just one of the many new features 
of the Singer Surgical Stitching Instruments 
hich have appealed increasingly to discrim- 
inating surgeons. May we forward a compre- 
hensively illustrated booklet with full details? 


SINGER 


SINGER SEWING MACHINE COMPANY 4-67 
‘Surgical Stitching Instrument Division 
149 Broadway, New York 6, N. Y. 


Without obligation, please send copy of illustrated booklet. 


ure available for showing 
int of the Major Neuralgias”. 


Name. 


Addr 
City. 


COPYRIGHT, U.S.6. 1946, BY THE SINGER MANUFACTURING CO. ALL RIGHTS RESERVED FOR 4.1 COUNT HIES. 
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NICOLAUS COPERNICUS (1473-1543). 
Regarded as the founder of modern as- 
| tronomy. Established the theory that the 
ie earth rotates daily on its axis... and that 
planets revolve in orbits around the sun. 


FORWARD STEPS 
IN SCIENCE 


Copernicus laid the foundation for the advanced 
knowledge of astronomy. In like manner, Sklar’s 
foresight in selecting the proper alloy of American 
made stainless steel for surgical instruments laid 
the foundation for the production of the most 
dependable instruments the surgeon has ever used. 

During the past decade ceaseless research en- 
abled American steel makers to win unquestioned 
leadership in the production of high grade stainless 
steel. Stainless Steel was a vastly greater factor in 
winning the war than is generally known. 

It is a special alloy of this world’s most perfect 
steel that is used for the making of Sklar Stainless 
Steel Surgical Instruments. That’s why the sur- 
geons always find in Sklar instruments strength, 
hardness, toughness, resilience and resistance to 
corrosion. 

The J. SKLAR MFG. COMPANY makes the 
greatest variety of stainless steel surgical instru- 
ments ever produced by a single manufacturer. 


LONG ISLAND CITY, N.Y. 


Sklar Products are available 
through accredited surgical 
supply distributors. 
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Harnessing 


Tidal Irrigation by 


PATENT PENDING 


IS REDUCED TO 
AN EXACT PROCEDURE 


SIMPLE! THE DOCTOR simply sets the 
GOMCO Tidal Irrigator at patient’s 
symphysis pubis level—determines the 
bladder emptying pressure—and sets the 
rate of flow of irrigating fluid. 


THE NURSE fills the reservoir and emp- 
ties the receptacle. 


DEPENDABLE! The GOMCO Tidal Irri- 
gator does the rest! The procedure is as 
simple and exact as that...and as trust- 
worthy and efficient as it is simple. 


EASY TO KEEP CLEAN, TOO! 

Take advantage of this easier, more exact 
technic. Ask your dealer about the GOMCO 
Tidal Irrigator, or write: 


GOMCO SURGICAL 
MANUFACTURING CORP. 


834M E. FERRY STREET BUFFALO 11, N. Y. 
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LABORATORIES, INC., Pharmaceutical Manufacturers, Newark 7, N. J. 
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BAM 
Whites 


speeds 
healing 
process 


Mounting clinical evidence emphasizes the 
value of topically applied vitamins A and Din 
the repair and regeneration of all healing sur- 
face lesions involving epithelial denudation. 


Therapeutic advantages: promotes healthy 
granulation and rapid epithelization, inhibits 
infection, minimizes skin grafting, destroys 
no epithelial elements, does not cause 
contractures, forms no tenacious coagulum. 


Significant recent studies indicate White’s 
Vitamin A and D Ointment to be unusually 


efficacious in the prevention and treatment 
of post-partum fissured nipples.* 


White’s Vitamin A and D Ointment pro- 
vides the natural vitamins A and D, derived 
from fish liver oils and i in the same ratio as 
found in cod liver oil, in an appropriate 
lanolin-petrolatum base. Mildly fragrant, 
free from excess oiliness; keeps indefinitely 
at ordinary temperature. 


Available in 14 oz. tubes; 8 oz. and 16 oz. 
jars and 5 lb. containers. 


*Brougher, J. C.: West. J. Surg., 
Obst. and Gyn. 52:520, 1944. 
R.S.: Soviet Med. 


Ointment 
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TANTALUM 


A USEFUL, NEW 
SUTURE MATERIAL 


Many individual strands of wire are in 
Ethicon Braided Tantalum. Photomicro- 
graph, above, shows Sizes 3-0 and 1, mag- 
nified to x15. 


ETHICON TANTALUM 
FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 

Wire. Suturing material on spools. 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 

Ribbon. For making neurosurgical 
hemostasis clips. Clips also supplied 
ready-made. 


Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 


Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 


Literature describing use of Ethi- 
con Tantalum products available on 
request. 


@ Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 
1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 
variable in size. 
2. Its tensile strength is not affected in the presence 
of infection. 
3. When Braided Tantalum is used as a buried suture, 
the attachment of the tissues to the suture aids greater 
anchorage. 
Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 
Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, tendon 
repair and herniorraphy. 


OR EVERY SURGICAL PURPOSE 


| 
ETMICON SUTURE LABORATORIES | 
_ Division of Johnson & Johnson, New Brunswick, N. J. 
/ 
Ok 
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@ With prophetic vision, those who have guided the 


destiny of Kny-Scheerer products have regarded 


“Service” as essential to professional good-will as 


the dependable quality of their surgical instruments. 


@ Service—in the Kny-Scheerer tradition, goes fur- 


ther than its general commercial implication. It is a 


willingness to assist the surgical dealer in obtaining 


what may seem unobtainable. No request from a sur- 


gical dealer is ever considered too small . . . no effort 


too great, if a service can be rendered to the surgeon 


and the hospital. 


KNY-SCHEERER CORPORATION 


483 First Avenue, at 28th Street . New York 16, N. Y. 
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in the impaired absorption of 
hypochromic anemias 


To assure maximum assimilation—and pos- 
sibly reduce tendency to nausea and incidence 
of allergic response—in the treatment of 
secondary anemias, the crude (unfraction- 
ated) liver concentrate in Hepatinic is sub- 
jected to a special process of enzymatic di- 


gestion which converts it to an easily absorbed 
form. The combination of readily assimilable 
ferrous iron, unfractionated liver and vitamin 
B complex of Hepatinic effects a more 
powerful hemopoietic action than any form 
of iron alone. 


HEPATINIC 


—has unusual taste appeal—where appetite is lacking or “‘finicky,”’ 
Hepatinic simplifies the administration problem. Its alcoholic content 
is very low—making it safe for infants and children. : 


liver concentrate. 


FORMULA 


Each fluidounce contains: Ferrous Sulfate 12 gr., Crude Liver Concentrate 
60 gr., fortified to represent Thiamine Hydrochloride 2 mg., Riboflavin 4 mg., 
Niacinamide 20 mg., together with pyridoxine, pantothenic acid, choline, 
folic acid, vitamin Bio, vitamin B,;, biotin, inositol, para-aminobenzoic acid 
and other factors of the vitamin B complex as found in crude (unfractionated) 


Elixir Hepatinic is supplied in 8 fl. oz. and pint bottles. Tasting samples on request. 


McNEIL 


LABORATORIES. INC. e¢ PHILADELPHIA 32, PENNSYLVANIA 
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< With the mounting demands for 
surgical solutions, whole blood and 
plasma, progressive hospital plan- 
ning considers the economic impor- 
tance of the FLUIDS PRODUC. 
TION SUPPLY—a vital, central- 
ized service embracing facilities for 
processing requirements independ- 
ent of outside sources of supply. 


FENWAL EQUIPMENT 


not only offers unprecedented safety and economy in the preparation, steril- 
| ization, storage and administration of Sterile Solutions . . . a major part of 
its component elements are actually essential to the blood bank facility 
as well. 


Nationwide hospital experiences substantiate the consistent degree of accu- 
e racy and safety attainable by any properly trained attendant . . . far less 
é difficult than that of collecting blood and producing plasma. Hospitals, 
large or small, can benefit by this timely installation . . . only negligible 
space is required. 


sor 
BLOWING (ABORATORY 

RESEARCH AP 
PaRATOS REAGENT CHEMICALS 


ORDER TODAY or write for further information 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge 39, Massachusetts 
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You will appreciate the easy-working pre- 
cision of the B-D* Metal Cartridge Syringe, 
in combination. with cartridges of Bristol 
Penicillin in Oil and Wax. Busy physicians 


everywhere have welcomed this time-saving 


method of injecting penicillin in office prac- 


tice. 


One cc. of Romansky’s original formula 
contained in each cartridge provides 300,000 
units of calcium penicillin . . . enough to 
maintain a therapeutic concentration in the 
blood for as much as 24 hours. The syringe 
and needles are sterilizable for repeated 
use. Syringes and Bristol Cartridges can. 
be obtained through your regular source 
of supply. 


The B-D* Metal Cartridge Syringe is supplied with two 
needles. Bristol also provides the B-D* Disposable Car- 
tridge Syringe, for one injection only. Bristol Car- 
tridges of Penicillin in Oil and Wax are packaged in 
boxes of one and five. 


*Trade Mark Reg. U.S. Pat. Off., Becton, Dickinson & Co, 


Bristol 


LABORATORIES INC. SYRACUSE, NEW YORE 
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When Nitrogen 
Restored 


In the correction of protein insufficiency, or in the maintenance 
of nitrogen balance, accumulating evidence substantiates the dic- 
tum that hydrolyzed protein substances should be employed om/y 
when oral feeding of protein foods is impossible or not feasible. 

It has been shown experimentally’ when hydrolysates of pro- — 
tein are injected at two different rates (10 and 1.5 mg. of 
nitrogen per Kg. of body weight per minute), the more rapid 
injection rate results in a higher excretion of both free amino 
acids and peptides. The authors ventured that even in the pres- 
ence of a definite demand for protein replenishment, nitrogen 
excretion is mainly controlled by the kidney threshold. 

In a recent survey, Ravdin’ stated that “When oral feeding 
is used, whole foodstuffs should be given. There is no beneficence 
in feeding protein hydrolysates unless there is evidence of faulty 
digestion. Feeding of mixtures of polypeptides and amino acids 
may result in an absorption rate of amino acids which is more 
rapid than can be resynthesized by the liver, especially when 
the function of this organ is not normal.” 

When protein foods are ingested, the contained amino acids 
are released slowly and in a sustained manner during the course 
of the digestive processes. The absorptive capacity of the intesti- 
nal mucosa is not overtaxed, and maximal amino acid utilization 
is made possible without urinary loss. 

As a source of protein, meat ranks high among the foods.of 
man. It is 96 to 98 per cent digestible, and its protein is bio- 
logically adequate, capable of satisfying every protein need of 
the organism. 


1. Editorial: J.Am.Dietet.A., 22:1063 (Dec.) 1946. 


2. Ravdin, I.S.: Some Problems of Protein Deficiency, 
Connecticut M.J., 11:7 (Jan.) 1947. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 
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AMERICAN MEAT INSTITUTE 
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The vigor of swift action, the clash of physical strength and 

mental agility in competition, are the very essence of the 

male. A prime factor responsible for these aggressive char- 

acteristics, medical evidence has shown, is the male hor- 
mone. Its absence may a‘fect the entire organism. 


“9 stration of fhe:male hormone is offen more con- 
venient for physician and: patient. Linguets, 
 hard-comp waters of.n 
the inost economical 
7 being abserbed directly vic the 
evoiding partial Inactivation. 


Porandran, 


CIBA UTI TS, IN Ge SUMMIT, 


“BY FAR THE MOST ECONOMICAL MODE OF ADMINISTERING ANDROGENS TO HYPOGONAD MALES.” | 


METANDREN LINGUETS 


Metandren Linguets are hard-compressed wafers of methyltestosterone, designed 
to be absorbed slowly via the oral sii membrane. The androgen is thus taken up 
directly by the systemic circulation, by-passing the stomach and liver. This avoids the 
partial inactivation that takes place when methyltestosterone is ingested. Metandren 
Linguets may be used whenever androgenic therapy is indicated. Their convenience and 
economy have caused them to be prescribed by a wider circle of physicians each year 
since their introduction. They are effective either as sole therapy or for maintenance 
after the initial use of Perandren (brand of testosterone propionate). Your pharmacist 
can supply Metandren Linguets (brand of methyltestosterone) for the next case in which 


you prescribe the male hormone. 
For complete information write 


1. Lisser, H., and Curtis, L. E.: JI. Clin. Endo., 3: 389 (July), 1943. Professional Service Division. 


MALE HYPOGONADISM 


Case P.W. Age 19. Hypogenitalism 
with severe fatigability and emotional 
instability. 

A. Prior to therapy. 


B. After 5 months of treatment with 
testosterone propionate inunctions 
followed by Metandren systemically. 


C. After 8 months: Improvement con- 
tinued although no treatment was 
given for last 3 months. Treatment 
was then resumed and the pa- 
tient followed for an additional 
14 months. In addition to the gen- 
ital development, there was a deep- 
ening of the voice, axillary hair 
growth, broadening of the bones, 
improvement in “tissue tone,” and 
an increase in energy and aggres- 
siveness. 


PHOTOGRAPHS AND CASE HISTORY COURTESY 
DR. B. N. TAGER, LOS ANGELES, CAL. 


SUMMIT NEW EY 


CIBA PHARMACEUTICAL PRODUCTS, INC. 


PERANDREN, METANDREN, LINGUETS—Trade Marks Reg. U. S. Pat. Off, 2/1205 
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Men and Amino Acids 


Osborne’s forty years of research effort contributed a 
great deal to our modern knowledge of proteins. On 
graduating from Yale University, he studied medi- 
cine for a year, then took a Ph.D. in chemistry; in 
1886 he began his lifework as a staff member at 
the Connecticut Agricultural Experiment Station 
under Professor S. W. Johnson. His work on 
vegetable proteins was presented in an impor- 
tant series of papers dealing with the proteins 
of no less than 32 edible and other seeds. He 
revealed the inadequacy of characterizing pro- 
tein preparations solely on the basis of their 
elemental composition; indicated that most of 
the known proteins could be classified by 
methods of amino acid analysis and by their 
physical properties; demonstrated that differ- 
ent types of plant and animal cells have dis- 
tinctive protein patterns. With Mendel, he 
showed that the wide variations in nutritive value 
- of different proteins were related to their amino 
acid content, and introduced the protein efficiency 
concept, about which much work in protein nutri- 
tion is now centered. With H. Gideon Wells, he 
investigated anaphylactogenic effects of vege- 
table proteins. The American Association of 
Cereal Chemists founded the Thomas Burr a 
Osborne gold medal in recognition of his val- oe 
uable work in cereal chemistry. He ranks, 
X with Fischer and Kossel, among the greatest 
pioneers of protein research. 


THOMAS BURR OSBORNE 


The Arlington Chemical Company 
Yonkers 1, Ale) New York 
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malnutrition almost always begins.”! 


Nutritive replacement must be equaily prompt. 


According to a recent editorial in the J.A.M.A., 
“Vitamin defiiciencies commonly encountered 
in clinical practice are multiple... 

Treatment for a deficiency involves 
administration . . . of large enough doses 


of the vitamin to be of therapeutic value and 
continuation of this treatment for long 
enough periods to assure a satisfactory 


therapeutic trial.”2 


SguisB THERAPEUTIC ForMuLA Vitamin 
Capsules contain truly therapeutic poten- 
cies of all the essential vitamins. A single 


capsule contains: 


VITAMIN CAPSULES 


Peters, J. P., and Elman, R.: J.A.M.A. 124: 1206 (Apr. 22) 1944, 
2. Council on Foods and Nutrition: J.A.M.A. 131:666 (June 22) 1946. 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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INFECTIONS 


of the Skin and Mucous Membranes 


BACTERICIDAL 
HYGROSCOPIC 
HEMOSTATIC 
DETERGENT 
NON-IRRITATING 
NON-TOXIC 
NON-ALLERGENIC 
STABLE 


Rapidly Controlled 


Bibliography 
New Eng. J. Med., 234:468, 1946. 
Annals of Allergy, 4:33, 1946. 
J.A.Ph.A., (Sc.Ed.), 35:304, 1946. 

J. Invest. Dermatology, 8:11, 1947. 
Ohio State J’ Med., 42:600, 1946 
Science, 105:312, 1947. 

Literature on request. 


CONSTITUENTS: 


Hydrogen Peroxide 2.5% 
8-Hydroxyquinoline 0.1% 
Especially prepared glycerol 
qs.ad. A substantially 
anhydrous solution, 


Bactericidal for Gram-Positive and Gram- Negative Micro-Organisms 


Glycerite Hydrogen Peroxide 


Treatment with Glycerite of Hydrogen Peroxide ipc Resulted in Rapid Control 
of the Infection in Conditions Diagnosed Clinically as: 


vesicular, squamous, pustular dermatophytosis; onychomycosis; paronychiae; 
erosio interdigitale; aphthous stomatitis; herpes simplex; gingivitis; 
tonsillitis; epidermolysis bullosa; impetigo; varicose and diabetic ulcers; 
infected traumatic lesions of the skin and mucous membranes. 
Use full strength prophylactically as a seubennielines application and therapeutically as a wet dressing 
renewed as frequently as indicated. 
Use orally, diluted with water, as rinse or gargle. ~ 


Available on prescription in four-ounce bottles. ‘ 


Prrlenational PHARMACEUTICAL CORPORATION 


132 Newbury Street, Boston 16, Massachusetts 
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Eun postoperative feeding is rapidly gaining in favor, not 
only because it aids in satisfying increased nutritional 
requirements, but also because it encourages more rapid 
return of strength and well-being. Breakfast cereals deserve 
and enjoy a prominent position among the first solid 
foods fed in the postoperative period. 


The cereal serving, consisting of hot or ready-to-eat cereal, 
milk, and sugar, is readily accepted by the patient. Its 
palatable taste and ease of digestion make it a favorite feeding. 
Because of the large number of breakfast cereals available, 
” variety presents no problem. The cereal serving provides 
readily utilized caloric food energy, a mixture of complete 

protein, B-complex and other vitamins, and important minerals. The 

quantitative contribution made by 1 oz. of ready-to-eat or hot 

cereal* (whole grain, enriched, or restored to whole grain 
values of thiamine, niacin, and iron), 4 oz. of milk, and 


1 teaspoonful of sugar is indicated by the table. 


CALORIES........ 202 #PHOSPHORUS.... 206 mg. 
PROTEIN......... 7.1 Gm. JRON............ 1.6 mg. 
FAT............. 5.0Gm. VITAMIN A...... 193 I.U. 
CARBOHYDRATE. 33.0 Gm. THIAMINE........ 0.17 mg. 
CALCIUM........ 156 mg. RIBOFLAVIN..... 0.24 mg. 
NIACIN.......... 1.4 mg. 


*Composite average of all breakfast cereals on dry weight basis. 


i Physicians are invited to send for a complimentary copy of the 
brochure ‘Cereals and Their Nutritional Contribution” (PN-1). 


CEREAL INSTITUTE, INC. 


135 South La Salle Street - Chicago 3 


4 


The presence of this seal indicates that all 
nutritional statements in this advertise- 
ment have been found acceptable by the 
Council on Foods and Nutrition of the 
American Medical Association. 
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for maximal 
metabolic 
efficiency 


The Vital Importance of Protein Therapy is widely recognized, but protein is not easy to 
administer in adequate amounts. Intravenous infusions are complex, costly, often hazardous. 
Protein hydrolysates or amino-acid preparations for oral use are frequently not readily 
acceptable or are upsetting to the patient, especially in the very large quantities necessary 
for replacement of body protein lost in burns, fractures, hemorrhage, febrile or wasting 
illnesses, and in many other conditions. 


@ ‘DELCos’ Protein-Carbohydrate Granules are highly palatable, even in large doses, 
easily administered, and well tolerated. ¢ This new Sharp & Dohme preparation 
provides all the essential amino acids, as whole protein, concentrated and balanced 
for maximal nutritional efficiency, easily digested, and readily absorbed. 


Carbohydrate (30%) spares the protein of ‘DELcos’ Granules from wasteful use as energy and 
favors its efficient utilization for repair of tissue and production of blood, antibodies, and 


other vital body proteins. 


@‘DeELcos’ Granules contain a balanced combination of casein and lactalbumin. 
The combination is nutritionally superior to either of these top-quality milk pro- 
teins alone, and about 20% more effective than beefsteak. 


Supplied in 1-lb, and 5-lb. wide-mouthed jars. Sharp & Dohme, Philadelphia 1, Pa. 


SHARP 
DOHME 


PROTEIN-CARBOHYDRATE GRANULES 
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HE curve reproduced above depicts the plasma penicillin 
blood levels which can be expected from a single 1 cc. in- 
jection of Crystalline Penicillin G Potassium in Oil and Wax. 
This curve represents a modified geometric average of plasma 
penicillin levels produced in a series of 174 patients, 117 of 
whom were afflicted with pneumonias and 57 with other infec- 
tions. In over 95 per cent of the patients, plasma penicillin 
levels of 0.03 units per cc. or higher were obtained for the entzre 
24-hour period, concentrations considered adequate in the treat- 
ment of virtually all infections in which the Romansky mixture 
is indicated. It is significant that at the 24th hour level less than 
5 per cent of the cases failed to show assayable blood levels. 
: Eee Crystalline Penicillin G Potassium in Oil and Wax (C.S.C.) is 
Facvicac supplied in 10 cc. and 20 cc. size vials, each cc. containing 
COUNCIL 300,000 units of Crystalline Penicillin G Potassium (C.S.C.). 
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17 E. 42nd Street rcsc) New York 17, N.Y. 
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Unlike most opthalmie solutions, SODIUM 
SULFACETIMIDE SOLUTION 30% serves a 
double purpose— prophylaxis and treatment. 


Prophylactic instillation of SODIUM 
' _ SULFACETIMIDE SOLUTION 30% eye drops 
: will prevent infection in the majority of instances of 
: onal abrasion, laceration and trauma from foreign bodies. 


Therapeutic instillation of SODIUM SULFACETIMIDE 
SOLUTION 30% eye drops produces results consistently 
superior to any other sulfonamide in a wide variety of ocular 
infections ineluding acute and chronic conjunctivitis, bleph- 
aritis and acute traumatic corneal ulcer. 


High concentration Highly bacteriostatic 
Deeply penetrating Virtually non-irritating 


Prophylaxis: One drop every two hours for at least one day follow- . 
ing abrasive injuries to the cornea or conjunctiva, or after removal 
of a foreign body. 

Therapy: One drop every two hours for severe infections or less 
frequently in milder infections. 

SODIUM SULFACETIMIDE SOLUTION 30% (Sodium SULAMYD) 
is available in 15 cc. amber, eye-dropper bottles. SODIUM SULFA. 
CETIMIDE OPHTHALMIC OINTMENT 10% (Sodium SULAMYD) 
in % oz. tubes. Boxes of 1 and 12 tubes. 


Trade-Mark SULAMYD—Reg. U.S. Pat. Off. 


: CORPORATION * BLOOMFIELD, N. I. 
Cod Schering Corporation Ltd., Montreal 
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ITEM THAT'LL MAKE * 


OFFICE 
EFFICIENCY 


Use Johnson & Johnson’s Disposable Professional Towels. 

Made of MASSLINN*™ non-woven fabric. Professional Towels combine 

the softness and absorbency of cloth towels with the advantage of a low 
initial cost (approx. 114¢ each). No upkeep, no collecting, no fuss and bother 
of laundry service—just remove from package, use once and throw away! 


¢ Besides being ideal for drying hands and face, Professional Towels 


make excellent underpads and protective cloths. 
ORDER FROM YOUR DEALER 


DISPOSABLE PROFESSIONAL TOWELS 


Trademark for Chicopee Sales Corporation’s non-woven fabric. 
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REPORT OF A MEETING 


ideas for the purpose of translating 

them to a printed page, I was 
afforded the opportunity by attending the 
annual meeting of the New York and 
Brooklyn Regional Fracture Committee 
of The American College of Surgeons at the 
Eimhorn Auditorium of the Lenox Hill 
Hospital. 

Ideas were to be had for the asking. For 
instance it was noted that fractures of the 
os calcis constituted the second unsolved 
problem of fracture treatment, (the first 
being by implication, intracapsular of the 
_ hip, which has presumably been solved by 
the propaganda of the late Royal Whitman 
and the technical achievements of Smith- 
Petersen and others). 

I gathered that the conventional methods 
of treatment of comminuted fractures of 
that bone contributed little or nothing to 
the eventual outcome. The residual disa- 
bility was pain and the secondary and 
comparatively unimportant disability was 
the loss of motion in the subastragaloid 
system of joints. This coincided with my 
long observation upon the behavior of 
these fractures. 

Observation of the essayists that the 
standard operation of subastragalar ar- 
throdesis was sometimes unsatisfactory 
from the standpoint of relief of pain, they 


Caer about for thoughts and 


proposed and practiced alcohol injections 
and later resections of the posterior tibial 
and sural nerves. In four of seven cases 
the results were reported as satisfactory. 
It might be questioned whether this com- 
pares at all favorably with the results of 
arthrodeses, which seek by bony fusion 
to eliminate the small remaining amount of 
painful motion in a weight-bearing joint 
which has been disorganized by trauma. 

A similar idea was presented to embrace 
the subject of malunited or otherwise un- 
fortunate results of fractures about the 
ankle. I may here recall that a fracture 
committee in England some thirty years 
ago found that 29 per cent of such frac- 
tures sustained by the London Police 
force rendered those men unfit for return 
to their regular duties. The essential 
pathological condition as presented by the 
essayists was a late traumatic arthritis of 
of the ankle joint whose cure lay in only 
one direction—arthrodesis of this joint in a 
favorable position which resulted in pain- 
less and functionally useful extremities. 

Then there was an injury of a non-weight 
bearing joint, the elbow, which occurs 
mainly in childhood. This is a fracture 
of the upper third of the ulna with disloca- 
tion of the head of the radius. The desira- 
bility of open operation to correct both 
conditions was stressed, but it also ap- 
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peared that the occasional failure to 


recognize and treat the dislocation was not 
so great a tragedy as might be assumed. 
It may well be that this is due to two things 
(1) youth and (2) a non-weight bearing 
joint. 

The essayists who presented the subject 
of rehabilitation of the injured covered a 
field far wider than such a title implies. 
Indeed, this field has been called ‘‘the 
third phase of medicine,” the first being 
assumed to be preventive and the second, 
definitive treatment. This third phase 
covers a good deal of endeavor mainly 
seeking to return the individual to eco- 
nomic usefulness, to make the most of 
what he has left after the ravages of 
disease or traumatism have left him with 


Editorial 


JUNE, 1947 


a greater or lesser handicap, either tem- 
porary or permanent in nature. 

A department such as this seeks to 
synthetize the functions of the physician, 
physiotherapist, occupational therapist, 
teacher of physical education, vocational 
guide and the inspired humanist. The 
demonstration appeared to be eminently 
successful and the synthetized effort will 
undoubtedly make a real contribution to 
the practice of medicine. 

Unfortunately, this writer was not able 
to attend the afternoon session which 
included a presentation on the reconstruc- 
tive surgery of the hand and the use of a 
new nail for the treatment of intertrochan- 
teric fractures of the hip. 

ARTHUR KRIDA, M.D. 
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Articles 


EXPERIENCES OF AN ARMY DOCTOR IN THE EUROPEAN 
THEATER OF WAR* 


C. Cutter, 
Moseley Professor of Surgery, Harvard University 


BOSTON, MASSACHUSETTS 


HEN I was informed that this was a 

W meeting dedicated to returning offi- 

cers I was on the horns of a dilemma 

for a suitable topic. The choice seemed 
to lie between a story of our experiences in 
the European Theater and the future of the 
medical service within the Veterans Ad- 
ministration, a national medical responsi- 
bility in which I am deeply interested and 
connected with for the present in an official 
capacity. I hope I have not gone amiss in 
electing to speak of our experiences in the 
European Theater. It appears to me that 
the past and present problems of military 
medicine, the relation of civilian doctors to 
the Surgeon General’s office, the procure- 
ment of doctors and their proper use in 
war constitute a responsibility for the 
profession of medicine which it cannot 
escape. We must not make the same mis- 
takes in any future war; and with the 
opportunities I have had to observe the 
set-up and function of the Medical Corps of 
the United States Army in this war, I have 
a deep regret that the lessons learned in 
the first war were not handed down for the 
benefit of our people at the time of the 
second world war. It seemed to me that 
this problem is more urgent than the 
problems of the Veterans Administration 
(which will certainly remain with us for 
years to come); we must establish now, 
before we have forgotten what we learned, 
ways and means of helping the Surgeon 
General’s office and the Regular Army 


Medical Corps before our impressions have 
faded and lost their strength. 

Any recital I can give of military medi- 
cine must in its specific details relate to the 
European Theater where I was privileged 
to serve. And I would be remiss in my 
affection for and pride in the 16,000 odd 
medical officers in that theater did I not 
champion their cause. I can now confess 
openly that I went to the European 
Theater under the misconception that the 
first battles would take place there. How- 
ever, the interval from June, 1942, to 
June, 1944, when we had no ground force 
activity, was highly beneficial to the 
American soldier later to come there for 
the greatest battles of the war. It may be 
that this delay which gave us time to 
prepare, was a major reason for the excel- 
lent care that was given later and for the 
great reduction in the mortality rate 
among our wounded. 

In this interval several outstanding 
lessons were learned. From visits to the 
Mediterranean Theater we learned much 
about the value of hospitals far forward 
for the seriously injured or “non-trans- 
portables” and from the experience of the 
landing operations in Sicily and Salerno 
we were able to plan better our care of the 
wounded in the Normandy Iandings. From 
the Medical Mission to Moscow we learned 
of the value of specialists in the most 
forward hospitals and a great deal of the 
value of keeping all wounded who could be 


* Presented at the Annual Meeting of the Academy of Medicine, Cleveland, Ohio, May 17, 1946. 
+ Brigadier General, Army of the United States (retired). 
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returned to duty within one or two weeks 
in divisional medical units far forward. 
From them we learned much also of 
bravery, blood banks and air evacuation. 
Finally, during these two years, we had the 
great opportunity of caring for and study- 
ing carefully the steady flow of wounded 
from the 8th Air Force. This Air Force, 
which began to function against Germany 
in the summer of 1942, deserves the great- 
est credit and our happy relations with it, 
which resulted in all the European Theater 
of Operation consultants teaching in the 
8th Air Force Medical School, stem largely 
from the fact that Dr. Herbert Wright, of 
Cleveland, who was the responsible advisor 
in professional matters to this 8th Air 
Force, shared his problems with the office 
of the Chief Surgeon of that theater. 
Our mutual understanding itself could not 
have overcome the ever present desire 
for complete independence of the Army 
Air Force had it not been for the superior 
intelligence and devotion to the general 
cause of the 8th Air Force Surgeon, Gen- 
eral Malcolm E. Grow. During these two 
years we had the opportunity to study a 
steady flow of casualties under fairly ideal 
conditions in the six Army hospitals, 
located in East Anglia, assigned to the 
Air Force. In the first place we could be 
sure the surgical staffs were good; next we 
could have competent lIaboratory studies 
and finally patients could be kept long 
enough to determine results. These three 
desiderata, competent personnel, lJabora- 
tory service and a period of postoperative 
observation, were denied us Jater on when 
on the continent the numbers of wounded 
reached to 40,000 in a single month, when 


- as many as 40,000 patients were moved by 


airplane in a single month and when 200,- 
000 patients in our hospitals made it 
impossible to do more than hope the educa- 
tion and information already given to units 
would bring forth the results we expected 
and desired. 

Moreover, this period of waiting which to 
others may have seemed ennui, was 
crowded with activity. A European Theater 


of Operations medical society was estab- 
lished, at the meetings of which the most 
recent experiences in all theaters were 
discussed. Topics discussed ran all the 
way from how to avoid aero-otitis media, 
which was a curse to the Air Force, to 
what to do with pilonidal sinus. These 
meetings, originally held in one of the 
General Hospitals, became tremendously 
popular; at first. so many delegates from 
each area were permitted to go; later, | 
because of difficulties in travel, the general 
meetings were restricted to area or base 
section meetings. At the same _ time, 
remembering the educational advantages 
in World War 1 of certain scientific, pro- 
fessional meetings in Paris, some of which I 
was allowed to attend, it was finally ar- 
ranged that the Royal Society of Medicine 
would sponsor once a month an Inter- 
Allied Medical Meeting, at which the 
most up-to-date military medical matters 
brought to us by officers returned from 
active theaters would be discussed. All 
this time, the consultants in the office of 
Major General Paul R. Hawley, the Chief 
Surgeon of the European Theater of 
Operations, were compiling a Manual 
of Therapy based on the original manual of 
therapy put out by the Surgeon General’s 
office, but modified by what we had learned 
from others and what our experience with 
the 8th Air Force casualties had taught us. 
In this manual, therapy was divided into 
that done on the battlefield or in division 
medical units and that to be done in 
hospitals, and further, it differed because 
we were successful in getting the Chief 
Surgeon to write a foreword making 
obligatory the following out of the instruc- 
tions contained in the manual. 

We learned that Chief Surgeons in other 
Theater Headquarters and Army or Oper- 
ating Headquarters in other theaters had 
difficulty im making their medical rulings 
stick and I am certain that in the European 


Theater of Operations the time available 


for general and specific education, the time 
permitting us to persuade the Chief 
Surgeon of the necessity for a standardized 
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therapy, and the time to educate our 
medical officers to this point of view was 
a major factor in the happy results which 
we can now discuss. We can all hope that 
by the time of another war, the medical 
corps of the Regular Army will have so 
ordered its house that in any given theater 
of war medical policies can be dictated by a 
chief surgeon who will be willing to accept 
advice from experts recently inducted from 
civilian life. 

For those of us who have been through 
this experience, it is a major responsibility 
that we now so assist the Office of the 
Surgeon General and so influence the 
Secretary of War that the Office of 
the Theater Surgeon shall have the power 
to order the care of the sick and wounded 
properly, untrammeled by interference 
from non-medical combat generals. The 
attitude of combat commanders towards 
medical advice cost the European Theater 
45,000 soldiers incapacitated from combat 
duty through that disorder known as 
“trench foot.” In the Pacific Theater, 
the unwillingness of combat commanders to 
take proper precautions against the mos- 
quito decimated many excellent divisions 
brought at great risk and with great dif_i- 
culty to that theater of war. Our responsi- 
bility extends further for we must see to it 
that the organization of the Office of Chief 
Surgeon of the Theater is properly staffed 
with experts and further that the Theater 
Surgeons themselves have a training and 
education which will leave them receptive 
to expert advice in the many phases of 
medicine in which the regular Army officer 
himself can never, by virtue of his work, be 
an expert. 

You may have seen my Hunterian Lec- 
ture recently published in Surgery, Gyne- 
cology and Obstetrics. Even if you have, I 
trust these charts and figures, which are 
here somewhat amplified, will be accepta- 
ble. They will, I hope, furnish a stimulus 
for our continuing responsibilities. 

Figure 1 reveals some general statistics 
of the Armed Forces from 1942 through 
1944. It is shown in order to emphasize the 
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tremendous load which occurs under active 
battle conditions, thereby graphically be- 
speaking competent preparation for the 
ordeal. In preparation for such an ordeal, 
Medical Headquarters must seek to set up 
the possible casualty rates and then push 
medical care as far forward as possible. 
This becomes dangerous and highly diffi- 
cult in amphibious landing operations as all 
know who have been through such hazard- 
ous affairs. Our most highly trained unit, 
landing in Normandy shortly after H-hour, 
lost all of its three vehicles at the time of 
landing. One was lost overboard, one was 
hit by an 88 mm. shell on Janding, and one 
was captured by the enemy. All the same, 
the Medical Department must provide care 
for “non-transportables” under such cir- 
cumstances immediately on the battlefield 
or on a ship off shore which can be reached 
in a short period of time. In providing for a 
great undertaking, as exemplified by the 
figures on this chart for the European 
Theater, it is essential that medical per- 
sonnel be briefed or have some advance 
knowledge equal to that of the combat 
forces. Lack of information until the last 
minute was certainly the cause of much 
suffering and many deaths, often need- 
lessly so. I do not believe the American 
people will tolerate in another war the 
entirely secondary position relegated to 
the medical department by many generals 
in this war, as if the lives of American 
citizens were totally expendable. We have 
no desire, as doctors, to interject our- 
selves in any way into technical and combat 
matters but, as those responsible for the 
care of wounded fellow citizens, we must be 
permitted enough information to prepare 
ourselves for what our country expects of 
us. Figure 1 reveals the most recent sta- 
tistical evidence I can secure and I will 
remind you in looking at it that compari- 
sons of such figures are undesirable and 
foolish without a knowledge of time rela- 
tions and other factors. However, the 
great disproportion between the percentage ° 
of those admitted for disease in the various 
theaters emphasizes the greater medical 
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GENERAL STATISTICS — UNITED STATES ARMY 
1942 - 1945 
European Mediterranean Pacific 
_Theatre Theatre Theatre 
1. Admissions to Medical Units 
All Causes 2,935,313 1,529,105 2,599,768 
Disease 2,157,221 1,212,993 2,159,443 
(73.4%) (79.3%) (82.7%) 
Non-battle Injury 382,523 185,408 332,008 
(13.0%) (12.1%) (12.7%) 
Battle Wounded 395,569 130,704 108,317 
(13.4%) (8.5%) (4.1%) 
2.Dead (to May 1945) 113,952 37,849 
3. Fixed Beds Available 200,350 29,000 
(30 April-1945) 
4. Ground Force Strength 1,703,613 178,205 


V.E. Day (May 7, 1945) 


Fic. 1. Some general statistics of the Armed Forces from 1942 through 1945. 


problems in the Pacific Theater, perhaps 
mostly that of malaria; and that the figures 
for the European Theater, though they 
cover three years, cover less than one year 
of battle. The total percentage of battle 
wounded in the European Theater on the 
chart is 13.4 per cent and yet during the 
active days of battle there were times when 
the percentage of wounded admitted ex- 
ceeded those admitted for disease. 

Figures 2 and 3 reveal the course of a 
wounded soldier from front to rear. Figure 
2 shows the official forward organization 
and the medical elements within a combat 
Army. Wounded men, picked up in the 
battlefield by highly trained Company 
Aid men, pass through the Battalion Aid 
Station, usually directly to the Clearing 
Station. In evaluating the reasons for the 
diminished mortality a considerable share 
in our improved results must go to the 
medical elements within the Army. I 
would be remiss in my devotion to the 
Company Aid men did | not mention that 
their competence and valor on the battle- 
field were a major factor in the reduction 
of the mortality rate. Though not classed 
as combat troops, they accompanied the 
combat soldier everywhere and the loss of 
some 2,000 of such Company Aid men in 
‘the European Theater testifies to the brave 
performance of their task. At the Clearing 


Station, a primary function other than to 
see to the comfort of the patient and that 
his dressings are secure and hemorrhage is 
not occurring, is sorting. Here the most 
seriously injured, largely those injured in 
the chest and abdomen or with multiple 
severe injuries whose blood pressure cannot 
be made satisfactory for an ambulance ride 
further to the rear, are sent to the adjacent 
Field Hospital where surgical teams from a 
surgical group give them immediate surgi- 
cal attention. At this level whole blood is 


- first available and it proved of inestimable 


value in saving life. Those who were 
seriously damaged but can _ withstand 
transfer proceed further to the rear to the 
Evacuation Hospital. The Clearing Station 
retains in attached small units those whom 
its medical personnel think might be 
returned to duty within perhaps one week 
or ten days. These may he divided into 
neuropsychiatric cases, soldiers with vene- 
real disease or the less severe forms of 
trench foot or any other special medical 
condition which the terrain or some local 
condition brings forward. Attached also to 
the Army is a Convalescent Hospital which 
will retain for seven to ten days individuals 
who cannot be returned to duty within 
twenty-four or forty-eight hours. The 
Russian Army held soldiers longer in this 
forward area and all military men agree 
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Fic. 2. United States Army Medical Organization. 1. Forward area 
(Army). 
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Fic. 3. United States Army Medical Organization. 11. Communications 
Zone (Continent and United Kingdom). 


that a soldier who once goes down the 
line beyond these units returns with 
difficulty. 

Figure 3 reveals the fixed hospitals of the 
rear. These are either General or Station 
hospitals. They are best grouped into 
centers of seven, eight or ten general 
hospitals, where only one specialist in 
each of the various specialties such as 
thoracic surgery, neurological surgery, plas- 


tic surgery, facio-maxillary surgery, etc., 
need be provided for the entire center. 
From such hospitals those who could be 
returned to duty under the Theater policy 
of evacuation, which for a long time was 
120 days in the European Theater of 
Operations but eventually, when we were 
tight for beds, dropped to sixty days, went 
to Ground Force Replacement Depots and 
thence back to duty. If they could not be 
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-Casvalties 
D-DAY TO VE-DAY 
40,000— 
35,000 — 
25,000~ 
20,000— 
5- 
Mortalit 
Mortality ia Army Hospitals 
(percent) 2— 
i- lity Rate in Com Z Hospitals 


October November December Jonuory Febrvory Morch VE day 


1944 


Battle casualties, Medical Department, European Theater of Operations, 
excluding K.I.A. Total battle casualties, 372,556; mortality rate, 3.9 per cent. 


Fic. 4. Battle casualties Medical Department, European Theater of Opera- 
tions, excluding K.I.A. Total battle casualties 372,556; mortality rate 3.9 


per cent. 


made fit for duty under the Theater 
Evacuation Policy, they were returned to 
the zone of the interior. 

Figure 4 reveals the battle sacl 
statistics in the European Theater of 
Operations from D-day to VE-day. The 
mortality rate was 3.9 per cent for 372,556 
officers and men reaching medical instal- 
lations alive. Of these, one-half of 1 per 
cent died within the medical element of the 
combat division, that is, the Battalion Aid 
Post, Collecting Station or Clearing Station, 
2.7 per cent died in Army hospitals, that is, 
Evacuation and field Hospitals, and less 
than 1 per cent in the General and Station 
hospitals in the rear area. The chart 
depicts the enormous load which must be 
borne by the medical department, for 
45,000 casualties in a single month is sure 
to raise a lot of trouble no matter how 
carefully one plans for medical care. The 
pressure of such a load means frequent 
changes in policy. As beds fill up, and over 
200,000 of ours were filled at a single time, 
headquarters must worry about where the 
next 40,000 are to go. Some will have to be 
evacuated immediately to the zone of the 
interior by air or whatever other means is at 
hand. These decisions must be reached 
daily, not in the sort of quiet life the ordi- 
nary doctor lives during his civilian years. 
The pressure of such a load is exemplified 


by the fact that 50,000 sick and wounded 
personnel were moved in the month of 
April, 1945, by air alone, representing our 
frantic efforts to clear the hospitals on the 
continent for a bloody finish. 

Figure 5 reveals the regional distribution 
of wounds in the different theaters of World 
War 11. The large black frame covering the 
anatomical distribution for each of the 
three theaters represents the body surface 
of that anatomical area. If missiles were 
uncontrolled and the total body exposed, 
random hits should occur in proportion to 
the surface area; but variation in the 
tactical situation or the dead who are not 
counted in such a study make for the 
variations between the various theaters. 
Note, for example, the high percentage of 
hits on the head and neck for the South 
Pacific which might mean jungle fighting 
where the first part of the body seen was 
the face and where snipers strategically 
placed produced heavy damage on advanc- 
ing troops. 

Figure 6 reveals the difference in wound- 
ings between Air Force and Ground Force 
troops and is of course significant to us in 
view of the possibility of protective armor 
for Infantry as well as the Air Force. Note 
the low figures for chest and abdomen for 
the Air Force. This was in large part due 
to the body armor developed by the 8th 
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Fic. 5. Regional distribution of wounds in WIA 
(wounded in action) casualties in different 
theaters of World War u. 


Air Force in the European Theater of 
War, largely under the stimulation of 
Brigadier General Malcolm E. Grow, Sur- 
geon for this Force. The high percentage 
of head and neck damage is difficult to 
explain except on tactical reasons. Large 
bombers were often heavily damaged at the 
nose and injury occurred not only from 
the missile itself but from fragments of the 
plane, including bits of plexiglass which 
were driven into members of the crew. 
Figure 7 reveals further studies of 
bomber crews and gives percentages for 
those who wore armor as against those who 
did not. Note the great saving in the 
wounds of the chest and abdomen when 


~ armor was worn. This leads to the indis- 


putable deduction that many of the missiles 
were of low velocity and though they might 
seriously damage an individual through the 
unprotected skin, were easily deflected by 
even light armor. At the bottom of this 
chart the percentage calculations are given 
of those who were actually saved, from 
wounding on the left or death on the right, 
when suitably protected with armor. It is 
now no secret that a light body armor was 
in production by V-J day for Infantry 
forces under the stimulation given by these 
figures. 
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Fic. 6. Regional distribution of wounds in WIA 
(wounded in action) casualties sustained by the 
Air and Ground Forces during World War 1. 


Figure 8 reveals an important function of 
the Medical Corps and one which is not 
much discussed or thought of by civilians, 
that is, the percentage of those admitted 
to hospital for wound, disease or non-bat- 
tle injury who may be returned to duty and 
strengthen the combat forces. This chart 
reveals the distribution of about 400,000 
hospital cases sent to duty through the 
replacement command in the European 
Theater of Operations between June 23, 
1944, and May 4, 1945. Note that of the 


142,000 battle casualties, almost 80 per 


cent were returned to duty whereas few 
of the neuropsychiactrical cases were 
judged capable of a second go at combat 
warfare. The return to duty of men who 
have reached the hospital is one of the 
important functions of the Medical Corps, 
for in confronting the enemy, superior 
force may be the determining factor in 
shortening the war and therefore eventually 
decreasing the amount of suffering and 
death which is the usually accepted func- 


tion of the Medical Department. 


Figure 9 has to do with a method of 
judging the effectiveness of procedures not 
commonly applied to civilian statistical 
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Fic. 7. Further studies of bomber crews, with percentages 
for those who wore armor as against those who did 


not. 


studies. The column to the left represents 
the secondary closure of soft tissue wounds. 
Note that where the percentage of primary 
healing is high (the left hand column, go 
per cent), only 60 per cent of the wounds 
were closed; whereas where the percentage 
of primary healing is low (the furthest 
column to the right, go per cent with 
primary healing), go per cent of the wounds 
were closed. Similar figures are presented 
on the right dealing with the closure of 
wounds of compound fractures. Consider- 
able rivalry takes place among hospitals as 
to the percentage of primary healing in this 
Important work; for if soldiers are to be 
returned to duty, their wounds must be 
closed early. Careful investigation revealed 
that those hospitals which thought they 
were good because over 95 per cent of their 
admissions had secondary closure and 
were satisfactory, were attempting to close 
only a small percentage of the wounds. 
In referring again to Figure 9 you will note 
that though the hospital which closed go 
per cent of its wounds had only go per cent 
satisfactory primary healing, it actually 
salvaged 20 per cent more individuals and 
therefore should be credited as a much 
better professional group. A similar yard- 


stick of salvage may be applied to all forms 
of battle wounding. For example, the 
Evacuation Hospital reporting to Head- 
quarters that the fatality rates for abdomi- 
nal woundings were down to 12 per cent 
thought it was very good and took personal 
satisfaction that this rate was lower than a 
nearby Evacuation Hospital where the 
mortality rate for abdominal woundings 
was 18 per cent but careful investigation of 
such hospitals always revealed the same 
finding. Where the rate was low, the sur- 
geon was accepting only the good risks and 
soldiers were dying’ who might, with 
adequate surgery, have lived. This attitude 
toward statistics is not new to the civilian 
doctor for we see surgeons writing up 
mortality rates for operations for ap- 
pendicitis with a rate under 1 per cent, 
whereas careful analysis will reveal that a 
great number of appendices removed were 
interval appendices or removed during 
another operation and had nothing to do 
with the figures for operation for acute 
appendicitis. When one deals with thou- 
sands of figures, standards are established 
relatively \early within which mortality 
figures should fall. A recent study sub- 
mitted to me of abdominal wounds reveals 
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the narrow limits within which divisions 
occur. Of 877 penetrating abdominal 
wounds in a Field Hospital, 6.49 per cent 
died without operation while figures in 
284 abdominal wounds in a nearby Evacua- 
tion Hospital showed that 5.6 per cent 
died without operation. The slight dis- 
crepancy between these figures was un- 
doubtedly explainable on the tactical 
situation and the pressure for work. Thus 
the Field Hospital with a slightly higher 
rate receives on the whole the more serious 
cases, for those that are critically ill can- 
not travel to the Evacuation Hospital. 
Moreover, in a Field Hospital, under 


conditions of great pressure with limited — 


surgeons available, there was frequently 
more delay before a given patient could 
reach the operating table. Of 443 intra- 
abdominal wounds carefully studied by 
these two hospitals, and the combined 
thoraco-abdominal wound was excluded, 
the mortality rate was 16.7 per cent. This I 
think would be the average for the Euro- 
pean Theater of War. Those who report a 
lower figure probably refused surgery to 
some of the more serious risks that might 
have been saved and those who had higher 
figures may not have been quite as com- 
petent surgeons. 

I shall not have the time to enter into all 
of the professional surgical procedures 
which had to do with improved statistics 
but would like to attempt to analyze the 
factors which were favorable to the high 
rate of recovery, for the mortality rate of 
3.9 per cent was less than one-half of that 
in World War 1. This mortality rate is 
figured on casualties who reached a medical 
unit alive and does not concern those dead 
on the field of battle. As stated earlier, of 
this 3.9 per cent mortality about 0.5 per 
cent died within medical elements of the 
combat division; 2.7 per cent died in Army 
hospitals (Evacuation and Field Hospitals), 
and less than 1 per cent in the Station and 
General Hospitals in the rear areas. 

The factors playing a réle in this highly 
desirable low. mortality rate would seem to 
be as follows: first, resuscitation, covering 
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Toto! Disease and 
ota Nonbattle chiatric Battle 
Casualties Cases Casualties 
Number 396,460 212,202 42,137 142,121 
(per cent) (100) (53.6) (10.6) (35.8) 


8.5% 


Assignment/ Y, 


Readmitted 

Fic. 8. Disposition of 396,460 hospital patients 

sent to duty through the Ground Forces Re- 

placement Command. European Theater of 

of Operations, June 23, 1944, to May 4, 1945. 
the proper treatment of patients in shock 
and all who have been severely damaged, 
largely through the intelligent use of whole 
blood and plasma in effecting a restoration 
of blood volume; secondly, better first 
aid on the battlefield by the Company Aid 
men, who in this war had been thoroughly 
trained and prepared for their task. It is of 
interest to note that, though in the United 
States Army additional pay was finally 
granted to all combat troops, the Company 
Aid men were not given this increase 
though they were always present with 
their combat fellows, landing with them on 
beach heads under heaviest fire and ac- 
companying them everywhere on the 
battlefields. The reaction of combat troops 
to this was a great compliment to these 
men of the Medical Department, for 
repeatedly in certain divisions the combat 
men offered to pay this increase out of 
their own pockets to their fellow soldiers 
who were accompanying them. A third 
factor in the cause of the lower mortality 
rate seemed to be the use of penicillin and 
the sulfonamides which produced such a 
beneficial check on the horror of infection. 
A fourth factor was the improved method 
of transport from the battlefield. It may be 
noted that, almost universally, at least in 
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attempted. (Based on representative data from various General Hospitals.) 


the European Theater of Operations, con- 
verted jeeps were used as ambulances. In 
this forward area these were able to travel 
directly to the battlefield, though often at 
great risk to the drivers, pick up the 
wounded and transport them immediately 
to a hospital, thereby greatly reducing the 
number of hours between injury and surgi- 
cal care. A fifth factor was unquestionably 
the excellent general physical condition of 
the United States soldier. This may have 
been partly due to the period of pre-com- 
bat physical training which placed the 
soldiers, before going into battle, in the 
condition of athletes with the highest 
possible resistance. In the sixth place, one 
must consider the factor of better surgery. 
Under this heading and for emphasizing the 
difference between the two wars, I would 
place the advance of anesthesia as a major 
factor. Expert professional anesthetists 
were present in all Field and Evacuation 
Hospitals. They were equipped with the 
most modern apparatus which they used 
intelligently. Lastly, in the factors con- 
tributing to a low mortality rate, I would 
put the advances in surgical technic. In 
this field, the widespread general informa- 
tion in the fields of neurological, facio- 
maxillary and thoracic surgery is a chief 
addition to our surgical technic since the 
last war. It is true that Harvey Cushing, in 
the field of neurological surgery, and 
Kazanjian, in the field of facio-maxillary 


injuries, had pointed out certain signposts 
in these specialties which later bore their 
fruits in the better education and training 
of the specialists of these important 
branches of surgery. 

It behooves us to try to pay our debt 
here to the scientists who labored in the 
laboratories to perfect the methods which 
brought this relief to the wounded soldier, 
and, also, we must give full justice and 
gratitude to the many animals whose role 
in experiments produced fruits so beneficial 
to mankind. The increased longevity of 
man has, in large measure, come about 
through the investigation he has carried 
out on animals, but never were these fruits 
put to greater use than in the recent mili- 
tary experience. It may be conservatively 
stated that in the European Theater of 
Operations, 25,000 American boys are now 
home with their families who, save for the 
animal experimentation between the two 
wars, would today be occupying graves on 
foreign soil. These are the men who, in 
relation to the improved mortality statis- 
tics, would have died under the therapy 
available in World War 1. The chief factor 
in the reduction in mortality was the 
universal use of blood and plasma. The 
feasibility and value of plasma as a substi- 
tute for blood (plasma being a substance 
which could be kept indefinitely and 
shipped anywhere without deterioration) 
was established by experimentation upon 
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animals. By creating blood loss in animals 
and then replacing this loss with plasma, 
it was learned how much plasma was 
required, the safety of the procedure and 
the value of this replacement. When we 
come to the use of whole blood to replace 
blood loss of the wounded soldier and thus 
make him a safe risk for necessary surgical 
procedures, again innumerable experiments 
upon animals were required in order that 
the right type of blood be used and the 
right preservatives be mixed with the 
blood in order to keep the cells alive until it 
could reach the wounded soldier. Blood and 
plasma could never have been used for the 
wounded soldier in the wholesale way it 
was except through animal investigation. 
Another important factor in the dimin- 
ished mortality was the use of the sul- 
fonamides and penicillin. It is unnecessary 
to elaborate here the innumerable experi- 
ments carried out with these two important 
antibacterial agents, but it is clear to all 
doctors that such experiments should 
continue for a long time, since the full use 
of such agents is not yet clearly defined; in 
fact, the advent of a new agent, strepto- 
mycin, will require years of experimenta- 
tion in order to determine in what infection 
each of the three antibacterial agents 
is most favorable. It can be stated here by 
one who saw the wounded in both wars that 
the difference in the amount of infection 
was a dramatic event. Moreover, it was not 
just different battlefields or other methods, 
_ because our opportunity to see wounded 
prisoners of war in huge numbers in whom 
these agents had not been used graphically 
depicted the advantages of such agents. 
Further animal experiments in the period 
between the two wars opened up new fields 
for surgical care. Cardiac surgery was one 
of these fields and the safety of such work 
was first established by experiments upon 
animals. Beginning in 1921 an operation 
was elaborated upon for the improvement 
of valvular disease in human beings and 
the experience which we gained from these 
experiments was applied later to this field 
for work in human beings. Now, surgeons 
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undertake procedures upon the heart with 
the same safety to the patient as when 
other surgical procedures are carried out; 
but without the signposts for safety having 
been established by operations upon ani- 
mals preceding the attempts on humans, 
this field would have remained a closed 
book, and the soldiers whose lives were 
saved by direct operations upon the heart 
and the area about it would have been 
lost. 

Since cardiac surgery is merely a frag- 
ment of thoracic surgery, we must recall 
the immense additions to our knowledge 
concerning the methods under which the 
thorax could be opened with safety. This 
increase in knowledge has come through 
animal investigations during the period 
between the two wars. Thoracic surgery at 
the time of the Iast war was something to 
which the medical officer was forced, with- 
out proper anesthetic apparatus, in an 
attempt to save life without the means 
for keeping the lung expanded in open 
chest procedures. Consequently, the mor- 
tality rate was a heavy one, for only hasty 
and improvised technical operations were 
possible in the presence of a collapsed lung. 
Now, when one consults a mortality rate 
of perhaps not more than 30 to 35 per cent 
for the combined thoraco-abdominal pro- 
cedure, which is the operation of greatest 
magnitude forced upon the military sur- 
geon, we can best evaluate the progress 
that has been made in this field. 

Finally, I would like to speak of the 
miracle which has occurred in eliminating 
tetanus from military surgery. Let me 
recall some figures for you: In our Civil 
War, the mortality rate was from 89 to 95 
per cent. Shortly before World War 1, 
under the benefit of antitoxin which was 
discovered and elaborated upon by the 
use of animals, the mortality rate had 
dropped to between 40 and 8o per cent. 
During World War 1, large statistical 
evidence showed a mortality rate of 20 
to 58 per cent; but, in this second World 
War, there were only eleven cases known to 
occur among 10,700,000 men. Of these 


i 

LF 

4 


648 American Journal of Surgery 
eleven cases, five had been given toxoid 
and six had not. Moreover, in these 
eleven cases, there are only records of four 
deaths; two of which occurred in individu- 
als who had received the basic series of 
toxoid but no booster dose, and two in 
individuals who had not received even 
the basic series. This is, in my mind, one 
of the greatest miracles of modern medicine. 
The basis of the establishment of a proper 
toxoid rests squarely upon animal in- 
vestigation, and no greater debt could be 
acknowledged to our friends in the animal 
kingdom than this advance for the good of 
humanity. 

It is a pity that, in an enlightened world, 
the incalculable benefits to humanity are 
not generously appreciated. The evidence 
presented by these statistics from the 
Armed Forces and particularly the presence 
in our midst of 25,000 living soldiers from 
the European Theater of Operations who, 
without the benefits given by animal 
investigation, would not now be here, is 
written boldly in medical history. This is 
incontrovertible testimony that the work of 
scientists and the réle they have played in 
the destiny of man depends in great meas- 
ure on their chance to use the lower 
animals for man’s comfort, health and 
happiness. 

With this background, it would appear 
that we should rest fairly well satisfied 
with our efforts. Yet those who know the 
inside of the story can never feel that way 
about it because it could have been so very 
much better in many ways. If one has to 
be concrete about the defects of the medical 
set-up in the Armed Forces, it perhaps can 
be boiled down to wastage which includes 


wastage of both personnel and materiel. _ 


This wastage emanates from many sources. 
It is partly due to the improper setting up of 
tables of organization which, once set up, 
are rigid and no one can change. In one situ- 
ation they may provide an unnecessary 
number of doctors; in another situation 
they fail to supply specialists; in another 
situation specialists are wasted. Thus, it 
may be that there could be some diminu- 


Cutler—Army Doctor in War 


JUNE, 1947 


tion in the number of doctors attached to 
the combat division. A beginning was 
made in the right direction when the 
Medical Administrative Officer replaced a 
Medical Corps Officer at the Battalion Aid 
Post but possibly further reductions in 
combat medical personnel can be made. 
Possibly, since we have pretty well proven 
to ourselves that the Collecting Station 
may not be as necessary as was planned at 
the end of World War 1, several officers can 
be saved from each medical regiment. 
Moreover, in relation to the Battalion 
Medical Officer, there must be some form 
of rotation. It is unfair to the young medical 
officer to make him stay for three years as a 
Battalion Medical Officer. He should be 
rotated with men of his own age and train- 
ing who are in the fixed hospitals in the rear. 
I fully realize the desire of combat leaders 
to have a fairly fixed staff comprised of 
officers in whom the men have faith and 
whom they can mold into a cohesive unit 
but at the same time, if those who rotate 
are properly chosen, there should be no 
difficulty along these lines. Doctors are 
gregarious people and if they do a good 
job win the respect of people almost im- 
mediately. Further, it is clear that we do 
not need specialists in every form of 
surgical specialty in each general hospital. 
It would be far wiser to assign a group of 
specialists to each theater headquarters and 
let the theater headquarters use them to 
the greatest advantage. Thus, if we had a 
group of general hospitals or hospital 
centers, one specialist each in neurosurgery, 
thoracic surgery, possibly urological sur- 
gery, etc., would do for each hospital 
center, thus saving valuable and highly 
trained personnel for use forward in 
Evacuation and Field Hospitals where their 
expert services will actually save life. 
Moreover, what tables of organization 
are set up must be fluid, changeable and 
pay less attention to rank. It must be 
well to remove rank from its fetish of | 
time or of service. Possibly rank, as is 
true in the British Army, should go with 
the position held. If a man is a competent 
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specialist, then he should have rank irre- 
spective of the number of years he has 
served or the time he has put in. And to 
continue our story of wastage, the right 
people must be put im the right spot. An 
expert anesthetist as the only doctor on an 
L.S.T. to care for heavily damaged people 
is silly and a physiologist, just because 
he has an m.p. degree, is little use as a 
battalion surgeon. Similarly, a neuro- 
surgeon as a malaria control officer finds 
himself completely out of his depth. All of 
this is not a simple task for the best 
intentioned person would find some diffi- 
culty in knowing what to do with the 
pure obstetrician. 

To continue our story of wastage, we 
must immediately lean towards a unifica- 
tion, under a single service, of all medical 
corps, including Army, Navy and Arr. 
The conservation of medical, nursing, 
administrative and transportation person- 
nel would be tremendous. We would thus 
stop the silly and unnecessary reduplica- 
tion of hospitals, supply depots, trans- 
portation facilities, etc., and this leads 
us in turn to the matter of medical sup- 
plies. In days of peace, tables of equipment 
for medical units should be brought abreast 
of modern medicine and not the antiquated 
lists presented to us when this war com- 
menced. But even when we have encom- 
passed these difficulties of the proper 
selection of personnel, their proper assign- 
ments and have integrated all of the medi- 
cal services into a common field, we have 
left that great and difficult problem of the 
procurement of the medical officer for 
service to his country. This too, needs 
entire revamping. The most competent 
combat officers, such as General Patton, 
have repeatedly told me that the only 


thing that counts in battle is what the 


combat officer, in his terse vernacular, calls 
“‘guts.” He does not care for a great big, 


strong man if he is afraid of a noise. What: 


he wants is some one with intestinal forti- 
tude, who sees clearly his duty to his coun- 
try and who has the psychological attitude 
to see his duty through even at the risk of 
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his life. Everything else is secondary to 
intestinal fortitude. I have repeatedly been 
requested by commanding generals to 
visit seriously damaged officers with useless 
hands or other similar wounds which ap- 
parently should render them unfit for 
further service, on the basis that this 
officer was worth more to the division than 
all the rest of the officers in it and that he 
did not need his hand to lead his men. This 
officer was competent because he had 
“guts.” Possibly our induction boards need 
education along these lines and should learn 
that physical infirmities thought incom- 
patible with military service are of little 
importance as compared with a man’s 
psychological set-up. To accomplish all of 
these objectives is a herculean task and yet 
it remains a grave responsibility. 

I have the hope that in some way we can 
accomplish two great objectives: The first 
is to establish as consultants to the Armed 
Forces of our country in peace as well as in 
war expert civilian doctors and surgeons 
who, by virtue of their being nominated 
to the Surgeon General’s Office by the 
leading medical and surgical societies of 
this country, will bring with them the 
backing of such great groups. These men in 
turn can help set up the new tables of 
organization and tables of equipment and 
can modify them yearly according to shift- 
ing advances of modern medicine. Such 
consultants would have as a primary func- 
tion the bringing together more closely 
of the regular army officer and the civilian 
doctor. These two groups must have com- 
mon meeting grounds, should preferably 
be able to interchange their juniors be- 
tween civil and military hospitals in order 
that the regular army medical officer 
receives a better education and learns to 
think about the general problems of 
medicine with the same eye as the civilian 
doctor. The impact of such a group of 
civilian doctors should greatly enlarge 
the education of the Regular Army Medical 
Corps. 

And there are other immense problems. 
For example, we know little of what kills 
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men on the battlefield because no one has 
ever compiled a great study of large num- 
bers of men found dead on the battlefield. 
We need teams of experts to conduct 
examinations of several thousand soldiers 
killed in battle under different conditions 
of combat and in different terrains in order 
to know what weapons are most lethal or 
what weapons injure the greatest number 
of the enemy. There thus far has appeared 
little liaison between the ordinance group 
who study the manufacture of weapons 
and the doctors who know how men die. 
Until the two get together, we shall not 
apply even the rudimentary principles of 
science to warfare. If we knew, for exam- 
ple, that mortars were the best weapon 
with which to attack an enemy because, 
let us say, it injured more of our men than 
any other weapon, then we could instruct 
ordinance to go out and make better, bigger 
and more mortars; but we have no such 
evidence and therefore can give no com- 
petent advice. War is still conducted with- 
out the benefit of this simple scientific 
survey. It is true that in this war scientists 
labored in their laboratories as never before 
in relation to military matters. Out of 
such efforts came the atomic bomb. But 
because we have the atomic bomb is no 
reason why we should sit down and give up 
thinking about the problems which I have 
enumerated. Perhaps the atomic bomb will 
be like poison gas—so bad that no one will 
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ever use it. If that should be true, the 
problems of the next war will be largely 
those of this war. 

A final problem relates further to another 
phase of the wastage of medical personnel 
and materiel. In the United States we built 
at great expense large Army General Hospi- 
tals. Do we need them? Note that the 
Russians, whose injured vastly outnum- 
bered ours, and the British did not do this. 
These .countries provided such general 
hospitals as we did for overseas units but in 
the home country they enlarged their 


civilian hospitals and added a few Army 


doctors to help with the increasing load. 
The thinking behind this was intelligence 
of the long range type. With the war over, 
money spent on increases to civilian hospi- 
tals gives direct benefit to all the people 
whereas our system of providing strictly 
Army Hospitals leaves us practically noth- 
ing. We might benefit a good deal from 
further thinking on this problem. Had we 
utilized a similar plan, the grave shortage 
of hospital beds and nurses might not be 
such a nightmare now. 

I hope I have shown you something of 
the courage, self-sacrifice and devotion of 
the great number of civilian doctors who 
served their country so well. At the same 
time, I hope I have made you envisage your 
continuing responsibility in the better use 
of doctors in a future war and the better 
care of the American soldier. 
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STREPTOMYCIN 


Mayor Epwin J. PuLAsKI, M.c. 
Department of Surgical Research, Brooke General Hospital, Brooke Army Medical Center 


FORT SAM HOUSTON, TEXAS 


HE search for an antibiotic substance 

which would be capable of exerting a 

bacteriostatic and bactericidal effect 
upon gram-negative and acid-fast bacteria 
has resulted in the development of strepto- 
mycin. This new antibiotic was reported 
in 1944 by Waksman and his associates? 
at the New Jersey Agricultural Experiment 
Station at Rutgers University as a result 
of work on the soil fungus, Streptomyces 
(Actinomyces) griseus. These workers ob- 
served that many substances isolated from 
the soil had antibacterial properties but the 
majority of them were also harmful to the 
cells of the body. However, some of these, 
particularly certain species of Actinomyces, 
did not produce substances which*were 
markedly harmful to human cells and this 
fact stimulated interest which resulted in 
the preparation of the commercial form of 
streptomycin In increasing quantity. 

Properties. Streptomycin is freely solu- 
ble in water thus permitting the prep- 
aration of the drug in small volumes 
and making it particularly adaptable for 
parenteral administration. It is insoluble 
in organic solvents.? This antibiotic has 
remarkably high stability both chemically 
and biologically not only in powdered 
state but also in solution. The drug in 
powder form may be kept at room tem- 
perature if refrigeration facilities are not 
available. 

{n contrast to penicillin, streptomycin Is 
not influenced by enzymes associated with 
bacterial activity. Another difference be- 
tween these two antibiotic agents is that 
streptomycin is a strong organic base, 
whereas penicillin is an acid. The maximum 
activity of streptomycin will be obtained 
in a pH of approximately 9.0 while peni- 
cillin will be most active at about pH 6.3 to 
6.8. 
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Absorption, Distribution and Excretion. 
Streptomycin is similar to penicillin in its 
absorption and excretion, following admin- 
istration, although the rate is considered 
to be somewhat slower.** The intermittent 
intramuscular route of administration is 
the one of choice for the maintenance of 
therapeutic blood levels. 

As with penicillin, the drug does not pass 
known anatomical barriers, i.e., blood- 
brain, blood-pleura, blood-intestine; there- 
fore, it Is necessary to supplement its 
parenteral use with local administration. 
On the other hand, administered orally, 
streptomycin will provide high therapeutic 
concentration in the intestinal tract because 
of the absence of any destruction of the 
drug and nearly complete excretion in the 
feces. Inhalation by aerosol is a satisfactory 
means of introducing the drug into the 
tracheobronchial tree.® 

Following parenteral administration, the 
drug is mobilized for excretion predomi- 
nantly in the kidney and to a lesser degree 
in the bile. It has been recovered in peri- 
toneal, pericardial and pleural fluids. 

In Vitro and In Vivo Activity. It is an 
established fact that the optimal antibiotic 
effects are obtained in the treatment of 
infections when the causal organism is 
proven to be susceptible in vitro to the 
therapeutic agent employed. In our studies® 
on streptomycin, it has been shown that a 
definite relationship exists between the 
susceptibility of the organism and the 
dosage of the drug necessary to produce 
effective concentrations. Correlation of 
such studies reveal that the mean blood 
serum level of 16 micrograms* per cc. 
maintained by the intramuscular admin- 
istration of 0.4 Gm. of streptomycin in 


* 1 microgram—1 “S” unit. 
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4 cc. isotonic saline solution every four 
hours, resulted in the classification of gram- 
negative bacteria as follows: 


Inhibition by 4 micrograms per cc. 
streptomycin—very sensitive 
Inhibition by 16 micrograms per cc. 
streptomycin—sensitive 
No Inhibition by 16 micrograms per cc. 
streptomycin—insensitive 
No Inhibition by 128 micrograms per cc. 
streptomycin—resistant 


In a specific appraisal of inhibition 
studies it is evident that streptomycin 
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is a common feature. The need for routine 
determinations of susceptibility of bacteria 
in conjunction with therapy is apparent. 

Most strains of Brucella melitensis, 
Eberthella typhosa, Escherichia coli, He- 
mophilus influenzae, Klebsiella pneumoniae 
type A, Neisseria, Pasteurella, and Shigella, 
dysenteriae and paradysenteriae, are in- 
hibited by 16 micrograms per cc. of strepto- 
mycin. 

Resistant strains of bacteria are en- 
countered among Aerobacter aerogenes, 
Klebsiella pneumoniae type B, Proteus 
and Pseudomonas. It may be assumed that 


TABLE I 
FACTORS INFLUENCING THERAPY .WITH SULFONAMIDES, PENICILLIN, STREPTOMYCIN 
Sulfonamides Penicillin Streptomycin 
Field of specific action...... Both gram-positive and|Many gram-positive or-| Chiefly gram-negative but 


gram-negative bacteria 


In vitro action.............. Weak 

Influence of number of bac- | Inhibited by large num- 
teria. bers 

Effect of: 
Inactivated 
Hydrolytic protein products} Inactivated 


Activity when parenterally |Good but not usually so 
administered. given 


Activity when orally ad-| Considerable 
ministered. 
Development of sensitivity |Common 
by patient. 
Potential toxicity........... May be serious 


Development of resistance by 
organism during treatment | Not infrequent 


pH most favorable to maxi- | pH not of any great conse- 
mum activity. quence 

Data on renal clearance..... Important in relation to 
toxicity 


ganisms and important | also certain gram-positive 

gram-negative cocci and acid-fast bacteria 
Stronger than sulfonamides] Stronger than sulfonamides 
Minor effect Minor effect 


Not appreciably inhibited | Not appreciably inhibited 
Not inhibited Activity slightly diminished 
Not inhibited 
Inactivated by penicilli-| Inactivated by reducing 
nase-producing bacteria substances; anaerobic con- 
ditions 
Good—usually so given | Good—always so given ex- 
cept for intraenteric le- 
sions 
Requires 3 to 5 times par-| Limits activity to gastro- 
enteral dose intestinal tract 
Less common than with | 20 per cent 
sulfonamides 


Essentially non-toxic Low as far as serious tox- 


icity is concerned. Some 
effect on 8th nerve proba- 
bly very common with 
prolonged dosage 


Uncommon Frequent 
6.3 to 6.8 9.0 


Important in relation to| Important in relation to 
absorption and excretion | toxicity 


effectively inhibits the growth of a wide 
variety of aerobic gram-negative and gram- 
positive microorganisms. However, the 
range of sensitivity in both groups is wide, 
_and considerable within-species variation — 


resistant members will be found in all 
groups when large numbers of strains have 
been checked. 

Most aerobic sporulating gram-positive 
rods are very sensitive to streptomycin. 
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Attention is directed to Bacillus anthracis, 
four different strains having been found 
inhibited by 0.5 micrograms of strepto- 
mycin per cc. 

Diphtheria bacilli are sensitive to strep- 
tomycin, while diphtheroids may be very 
sensitive or highly resistant. 

Pneumococci are uniformly inhibited, 
regardless of serologic type. There is little 
difference in susceptibility between ‘“S” 
(smooth) and “‘M” (mucoid) colony forms. 

Staphylococci and streptococci exhibit 
a wide variation in sensitivity. Staphylo- 
cocci show no distinction in their suscepti- 
bility to streptomycin irrespective of their 
coagulase or hemolytic properties. Strepto- 
cocci in their susceptibility to streptomycin 
show no distinction as relates to their red 
cell reaction, or the serologic grouping of 
the hemolytic variety. 

In vivo studies of streptomycin reveal 
that the drug is recovered from bile in 
one-fourth the concentration present in 
blood serum and that pericardial fluid, 
pleural transudate and ascitic fluid contain 
one-fourth to one-half of the blood serum 
level. Streptomycin does not diffuse readily 
from the blood stream into cerebrospinal 
fluid and therefore direct injections are re- 
quired to obtain adequate concentrations. 
Streptomycin can be readily assayed in 
significant amounts from the kidney, liver, 
muscle and thyroid but it cannot be 
detected in lymph nodes, spleen, testes, 
brain, prostatic fluid and lung parenchyma. 
Only traces are found in the prostate and 
pancreas. Administered parenterally, strep- 
tomycin will not penetrate the walls of soft 
tissue abscesses although it is known that 
pus will not influence its activity. 

Comparison with Penicillin and Sul- 
fonamides. The practicing physician of 
today is confronted with the problem of 
choosing between streptomycin and other 
therapeutic agents, particularly penicillin 
and the sulfonamides. It seems desirable to 
be familiar with therapeutic agents, espe- 
cially when they overlap as far as their 
sphere of activity in a given infection is 
concerned. Table 1 compares the factors 
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influencing the therapeutic potentialities 
of these three drugs. 

As further evidence of variation in the 
therapeutic effect of streptomycin, peni- 
cillin and sulfonamides, the information 
which has accumulated relative to the 
susceptibility of organisms and the infec- 
tions which they commonly cause is 
presented in Table 11. 

Preparation and Administration. Strep- 
tomycin is distributed commercially in 
25 cc. vials containing the drug in 0.5 Gm. 
or 1.0 Gm. in powdered form. The powder 
dissolves readily in water or saline. The 
solutions should be stored under refrigera- 
tion but this need not apply to the powder. 
The dosage of streptomycin is usually re- 
ferred to in terms of weight and the 
relationship of weight to units is as follows:? 


1 Microgram—1 “S” unit 

1 Milligram —1000 units or micrograms 

1 Gram —I,000,000 units or micro- 
grams 


Streptomycin can be prepared for clinical 
use in the form of solutions or ointments. 
Solutions are designated for either paren- 
teral or local administration or for nebu- 
lization. The concentration commonly 
employed for parenteral use is a solution 
containing 0.1 Gm. per cc. For administra- 
tion into the pleural cavity, the drug 
should be dissolved in as small a volume of 
saline as practicable. Solution in water or 
saline has been found satisfactory for giv- 
ing the drug orally. It is entirely palatable, 
being tasteless and odorless. 

For topical application, the drug may be 
incorporated in a water soluble or emulsion 
type of base in a concentration of 10 mg. 
per Gm. of base. 

For nebulization, .o5 Gm. of strepto- 
mycin should be dissolved in 1 cc. of 
solution. 

For intrathecal injection, from .025 to 
.2 Gm. dissolved in 5 to 10 cc. of solution 
may be injected into the subarachnoid 
space every twenty-four hours. 

Clinical Indications and Usual Dosage.”* 
Streptomycin is now the preferred drug for 
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TABLE II 
SUSCEPTIBILITY OF INFECTIOUS DISEASES TO TREATMENT WITH SULFONAMIDES, 
PENICILLIN AND STREPTOMYCIN f 
1. Etiology: Gram-negative Organisms 
. | Strep- 
Sulfon-| Peni- Strep- Organisms to- 
amides} cillin . 
mycin 
Aerobacter aerogenes: cystitis, Bacillus anthracis: anthrax..... oa +f S 
++ Borrella novyi: relapsing fever..| S ++ S 
Brucella abortus, Brucella meli- Clostridium welchii, septicum, 
tensis: undulant fever (bru- etc.: gas gangrene........... oO + o 
+ + Clostridium tetani: tetanus... .. re) +* 
Eberthella typhi: typhoid fever..| 0 o + Cornyebacterium diphtheriae: 
Escherichia coli: (colon bacillus) +* S 
meningitis, pyelonephritis, Leptospir: leptospirosis (Weils 
bacteriemia, peritonitis....... + ++ S 
Haemophilus ducreyi: chancroid | ++ o ++ Myobacterium tuberculosis: tu- 
Haemophilus pertussis: pertussis | S berculosis-miliary, renal, lupus 
enzal meningitis............. + ++  Pneumococcus: empyema, endo- 
Klebsiella pneumoniae: Fried- carditis mastoiditis, menin- 
lander’s infections—pneu- gitis, peritonitis, pneumonia..| ++ | ++ | ++ 
monia, meningitis otitis, cys- Staphylococcus: abscesses and 
Neisseria gonorrhoeae: gono- ditis, osteomyelitis, pneu- 
coccus infections—arthritis, monia, wound infections...... + +f aa 
endocarditis, gonorrhea, men- Spirillum minus, streptobacillus 
ingitis, ophthalmia........... ++?) ++] 44+ monilli formis: ratbite fever..| 0 ? 
Neisseria intracellularis: menin- Streptococcus hemolytic-beta: 
gococcus bacteremia, menin- empyema, erysipelas, mas- 
Pasteurella pestis: plague....... ~ o S monia, scarlet fever, tonsillitis, | ++ | ++ + 
Pasteurella tularensis: tularemia | + +4 endocarditis, wound infections | + ++ + 
Proteus vulgaris: otitis, menin- Streptococci: anaerobic......... oO ++ ? 
gitis, pyelonephritis, bacteri- Streptococcus viridans: endocar- 
Pseudomonas aeruginosa: pyo- Streptococcus non-hemolytic: 
cyaneus infections........... + oO + (enterococcus-urinary infec- 
Shigella dysenteriae, bacillary T. pertenue: yaws............. ry) ++ ? 
Vibrio cholera: cholera......... o o S * With antitoxin therapy. 
u. Etiology: Gram-positive Organisms esponse 
+—Doubtful benefit 
Actinomyces bovis: actinomyco- ++ —Drug of choice 
+ ++ S—Organisms susceptible, but use of drug not 
clinically established. 


certain heretofore unconquerable gram- 
negative and acid-fast bacterial infections. 
It has also proved to be of considerable 
value in the treatment of infections caused 
by certain gram-positive organisms which 
are resistant to penicillin and sulfonamides 
and those which attack patients mani- 
festing sensitivity to either or both of these 
drugs. 


The following are illustrative of various 
types of infections which, in our experience, 
have shown various degrees of response to 
streptomycin: 

Genitourinary Infections. Maximum re- 
sults are obtained when (1) the urinary 
flow is unobstructed and kidney function 
is adequate and (2) the bacteria are 
sensitive to thedrug. The doseis 1.5 to2Gm. 
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daily for five days by the intramuscular 
route. It is important to remember strepto- 
mycin is a valuable aid to urological 
surgery but it does not substitute for 
such surgery. Non-sterilizable foci such as 
calculi and abscesses must be managed in 
the usual manner. For uncomplicated 
gonorrheal urethritis in the male, strepto- 
mycin is indicated in doses of 0.5 Gm. 
intramuscularly every three to four hours 
for six to eight doses. Despite the fact that 
streptomycin has been effective in the 
treatment of gonorrhea, penicillin is still 
considered the drug of choice. 

Bacteremia, Including Endocarditis. 
The excellent results for the use of penicil- 
lin are duplicated with streptomycin pro- 
vided: (1) The organisms are susceptible; 
(2) the dosage and duration of treatment 
are adequate; (3) surgical management of 
the lesion from which the bacteremia 
arises is early and exact, and (4) adequate 
attention is given to the management of 
the patient as a whole. 

A daily dose of 2 to 4 Gm. of strepto- 
mycin given at four-hour intervals for 
approximately two weeks is usually ade- 
quate. For gram-positive coccal bactere- 
mias, particularly due to streptococcus 
viridans of the enterococcus group, it may 
be advantageous to combine streptomycin 
with penicillin. Experience has shown that 
these two antibiotics are compatible and 
therefore may be given in the samesyringe. 

Meningitis. Streptomycin diffuses 
poorly into the cerebrospinal circulation 
from the blood stream and therefore the 
drug must be given by direct instillation in 
order to complement parenteral adminis- 
tration. The usual adult dosage employed 
is 100 mg. dissolved in from 5 to 10 cc. of 
isotonic sterile saline or non-purulent 
cerebrospinal fluid administered intrathe- 
cally one or twice daily. The dosage for 
children is proportionately smaller, both 
intrathecally and parenterally. The drug is 
indicated in all cases of gram-negative 
bacterial meningitis. 

Ear Infections, Including Otitis Externa, 
Otitis Media, Mastoiditis and Complicating 
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Solitary Brain Abscess. In the treatment 
of these conditions, the accepted surgical 
principles must be followed exactly in order 
to establish optimum conditions for chemo- 
therapy. Parenteral administration of the 
drug must be supplemented by surface or 
local instillations of solutions to secure 
therapeutically effective levels. 

Infections of the Gastrointestinal Tract. 
Bacillary dysentery due to Shigella organ- 
isms has responded exceedingly well to 
streptomycin, especially the acute form of 
the disease. Experience has demonstrated 
that streptomycin has been highly effective 
in cases of bacillary dysentery which have 
not responded to sulfonamide therapy. The 
drug has not been found to be of value 
in the amoebic form of dysentery. Such 
conditions as non-specific idiopathic ulcera- 
tive colitis, enterocolitis and _ regional 
ileitis are not satisfactory conditions for 
the use of streptomycin, although occa- 
sionally they may be benefitted tem- 
porarily. Typhoid and paratyphoid fever, 
up to the present time, have not been 
satisfactorily influenced by streptomycin. 

Peritonitis. Although results of strepto- 
mycin in this condition have not been 
spectacular, beneficial effects have been 
observed following doses of 3 to 4 Gm. per 
day administered intramuscularly in early 
spreading peritonitis. 

Cholangitis and Liver Abscess. The main 
problem associated with the treatment of 
these conditions relates to information 
concerning sensitivity of the causative 
organism. No large series of streptomycin- 
treated cases have accumulated, but such 
therapy is desirable on a trial basis. 
Knowledge that only one-quarter of the 
blood serum level is present in the bile 
dictates that the drug should be employed 
in a minimum daily parenteral dosage of 3 
to 4 Gm. The suggested use of the T-tube 
for providing the drug in sufficient con- 
centration in the biliary system demands 
further evaluation. 

Preoperative Preparation of the Intestinal 
Tract. The potent sterilizing effect of 


streptomycin on susceptible bacteria is 
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invaluable for preoperative preparation of 
the intestinal tract. The drug should be 
given orally in doses of 1 Gm. every eight 
hours three to four days prior to resection. 

Pneumonia, Empyema and Lung Abscess. 
These conditions when caused by suscepti- 
ble gram-negative organisms, especially 
Friedlinder’s bacilli, are benefitted by 
streptomycin administered systematically 
as well as by instillation into the pleural 
cavity. The supplementary use of strepto- 
mycin by aerosol therapy is indicated in 
the preparation for surgery of the patient 
with pulmonary suppuration due to organ- 
isms susceptible to the drug. 

Tularemia. This condition, including 
the typhoidal, glandular, oculoglandular 
and ulcerative glandular types, is best 
effected early in the course of the infection. 
The dose of 1 to 3 Gm. administered daily 
by the parenteral route for five to ten days 
has provided very satisfactory results. 

Brucellosis. Recent experience which 
has accumulated indicates that strep- 
tomycin supplemented by sulfonamide 
therapy is worthy of further trial in the 
acute or bacteremic form of brucellosis. 
Best results have been obtained with a 
daily dosage of 3 Gm. of streptomycin 
parenterally and 6 Gm. of sulfadiazine 
orally for a period of at least twenty-one 
days. 

Tuberculosis. Early experimentation 
with streptomycin in laboratory animals 
indicated that the drug has a definite 
suppressive effect on the infection. Current 
investigations in clinical cases of tubercu- 
losis reveals that prolonged courses of 
therapy are necessary to bring about a like 
effect. The most favorable effects are 
obtained in the exudative forms of the 
disease. The drug appears to be of value 
as an adjuvant to surgery associated with 
tuberculosis to minimize seeding of the 
tubercle bacilli. An average parenteral 
daily dose is 1.5 Gm. 

Wound Infections. Streptomycin occu- 
pies a place similar to penicillin in the 
surgical management of wound infections. 
To be effective, streptomycin, both paren- 
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terally and topically, must be used in 
conjunction with surgery so that all foci 
of the infection are reached. 

Streptomycin is not indicated in tetanus, 
botulism, gas gangrene, malaria, typhus, 
fungus diseases, spirochetal infections and 
virus infections. 

Untoward Reactions. Pain and irritation 
at the site of injection are fairly common 
and changing of these sites is recommended. 
Cutaneous eruptions and urticaria accom- 
panied by fever may be encountered 
but prompt remission follows withdrawal 
of the drug. Occasionally, the reaction may 
be manifest by headache, circumoral tin- 
gling, transient dizziness, arthralgia and 
myalgia. Some of these symptoms disap- 
pear in spite of continuation of therapy. If 
the effects are severe, the drug should be 
discontinued. 

Irritation of the kidneys, as indicated 
by the appearance of albumin and casts in 
the urine, can be observed. Except where 
protracted courses of streptomycin are 
necessary, e.g., tuberculosis, this effect is 
transient. Because of this possibility renal 
function should be tested previous to and 
during use of the drug. 

Otitic manifestations of toxicity do occur 
in certain individuals if the treatment is 
continued two weeks. The vestibular por- 
tion of the eighth nerve is most usually 
affected and dizziness on change of posi- 
tion is the most outstanding symptom. 
Examination reveals no response to the 
introduction of ice water into the auditory 
canal. Occasionally, patients show a posi- 
tive Romberg or nystagmus. Audiogram 
tests may reveal subclinical deafness. 
Fortunately, the optic nerve assumes the 
gyroscopic function of the vestibular nerve 
and the patient gradually compensates for 
and recovers from his symptoms. Where 
damage to the eighth nerve is demonstrated 
as due to streptomycin further therapy is 
contraindicated. 


SUMMARY 


1. The recently developed antibiotic, 
streptomycin, provides a new therapeutic 
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aid for the control of organisms usually 
unaffected in the same degree by penicillin 
and sulfonamides. 

2. A table showing the comparison of 
streptomycin with penicillin and sulfonam- 
ides is presented. 

3. Streptomycin is prepared for ad- 
ministration in a manner similar to peni- 
cillin but dosage is expressed in terms of 
weight rather than in units. 

4. The routes of administration are the 
same as in the case of penicillin except oral 
administration of streptomycin is suitable 
only for the treatment of intraenteric 
conditions. 

5. Listings of the current indications 
for the drug with suggested dosages are 
made. 

6. Streptomycin is not devoid of toxic 
effects although these for the most part are 
not serious when the course of therapy does 
not exceed two weeks. Untoward effects 
on the eighth cranial nerve contraindicate 
further streptomycin therapy. 
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7. The exact clinical status of the drug in 
several conditions must still be defined. 
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CROSSED ECTOPIA WITH FUSION* 


REVIEW OF LITERATURE AND A REPORT OF FOUR CASES 
BENJAMIN S. ABESHOUSE, M.D. 


USION anomalies of the kidney are 

the most interesting and intriguing 

subjects in urology. It has attracted 
the attention of anatomists, pathologists, 
embryologists, and urologists for many 
years. One of the relatively rare types of 
renal fusion anomalies is crossed ectopia 
with fusion. The author is cognizant of the 
intrinsic value of a report of four cases 
but believes there is further justification 
for an additional contribution to the 
literature in the fact that this anomaly 
presents unusual problems in diagnosis and 
treatment. Excellent contributions to this 
subject have been made by Gerard (1905), 
Pierson (1909), Stein (1916), Kretschmer 
(1925), Pierson (1932), Townsend and 
Frumken (1937), and Wilmer (1938). In 
the preparation of this paper the author has 
drawn extensively from the observations 
of these contributors. 

Terminology. Since this anomaly pre- 
sents considerable variations in the size, 
shape and position of the fused renal com- 
ponents, a multiplicity of descriptive terms 
have been used to designate this anomaly. 
Not infrequently a specific term has been 
employed to describe several variations or 
different terms have been used _ inter- 
changeably which has caused confusion and 
misunderstanding. 

Until quite recently, the term, unilateral 
fused kidney, has enjoyed great popu- 
larity. It soon became apparent that this 
term was rather ambiguous because it was 
easily confused with other unilateral renal 
anomalies, viz. (1) congenital solitary 
kidney (unilateral aplasia) with a normal 
kidney and ureter and (2) congenital 
solitary kidney of the double or fused 
supernumerary type with partial or com- 
plete duplication of the ureter. Further- 
more, the two renal components of crossed 


ectopia with fusion are not always defi- 
nitely located on the same side of the 
body as in the prevertebral or pelvic 
type. Consequently the term, crossed 
ectopia with fusion, has been adopted 
almost universally inasmuch as it more 
accurately fulfills etymological, embryo- 
logical and anatomical requirements. 
Definition. The distinguishing features 
of crossed ectopia with fusion is the 
congenital transposition of one kidney to 
the opposite side with fusion of one kidney 
to the other, usually the lower pole of 
the superior kidney to the upper pole 
of the inferior crossed ectopic kidney. The 
area and extent of the fusion, the location 
of the fused renal mass, the length, thick- 
ness and structure of the isthmus, and 
the relation of the renal axes to each other 
may exhibit considerable variability. 
Anatomical Forms. The various types 
of crossed ectopia with fusion may be 
classified according to size and shape of 
the fused renal mass. The most common 
types are indicated in Figure 1. A brief 
discussion of each type is warranted: 
Unilateral Fused Kidney (with Ectopic 
Kidney in Inferior Position). This is the 
most common type encountered. It has 
also been designated as unilateral elon- 
gated kidney, ren elongatus simplex, sym- 
physis renale unilaterale, rein ectopique 
croise, rein allonge and lIangen niere. The 
characteristic feature is the pole to pole 
fusion. The crossed ectopic kidney is 
always inferior and its upper pole is fused 
to the lower pole of the superior kidney. 
Axial rotation of both kidneys is present 
with the result that both pelves and hili 
are usually situated anteriorly and directed 
toward the midline. The ureter of the 
superior kidney enters the bladder on the 
same side, while the ureter from the inferior 
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ectopic kidney crosses the midline and 
enters the bladder on the opposite side 
in its normal position in the trigone. 

Sebening reported a unique case of a 
right unilateral fused -kidney with the 
ureter of the lower crossed ectopic kidney 
crossing the midline to enter the bladder 
on the left and a separate left ureter lead- 
ing to a small atrophic left kidney in its 
normal lumbar position. 

Sigmoid Kidney. This type is next in 
frequency. It is also known as ‘‘S” shape, 
sigma-niere and ren sigmoideus as ori- 
ginally proposed by Broesiker. The charac- 
teristic feature is also pole to pole fusion 
which occurs after each kidney has com- 
pleted its axial rotation. Consequently 
the upper pole of the inferior ectopic kidney 
is fused to the lower pole of the superior 
kidney but the convex borders of the two 
kidneys are pointed in opposite direc- 
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Fic. 1. Diagram illustrating the different types of crossed ectopia with fusion. 
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tions. Thus the fused mass assumes an 
““S” shape. The ureters from each kidney 
enter the trigone in the same manner as 
in the previous type. This type of kidney 
anomaly: has been reported by several 
writers. 39:64:90: 113 

Lump Kidney. This is a relatively 
uncommon type. It is also described as 
clump kidney, cake kidney, kuchen niere, 
ren fungiformis and ren informis. The 
characteristic feature is the extensive 
fusion of the two kidneys over a greater 
area than in the two previous types. The 
fused renal mass is composed of irregular 
lobules of different sizes and is usually 
situated at or above the sacral promon- 
tory. The outline of each kidney often 
cannot be made out and consequently the 
fused mass has been mistaken for a con- 
genital solitary kidney. The ureters are 
anterior and short. The blood supply 
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usually enters the upper margin of the 
mass but may enter on the anterior or 
posterior surface between the lobules. The 
distinguishing feature is the fact that the 
ureter of the ectopic component crosses 
the midline to enter the bladder in its 
normal position. This type of kidney has 
been reported by several writers.”67%88 
In some cases of “Jump” kidneys, particu- 
larly the prevertebral or pelvic types, the 
unilaterality of the fused mass is not 
distinctive as each renal segment appears 
to be situated on the side it normally 
belongs. 

Disc, Discoid or Shield-shape Kidney. 
This is a rare type of crossed ectopia with 


fusion which has been also designated as ° 


doughnut kidney, scutiform kidney, rien 
en gallette, rien en gauteau, rien ectopique, 
croise concresent, ren concretus and ren 
scutaneus. In this type both kidneys are 
situated on the same level, i.e., at or 
slightly above the sacral promontory. 
Fusion usually occurs along the entire 
length of the medial borders of each kidney 
and the pelves are directed anteriorly. The 
ureter of the ectopic kidney crosses the 
midline to enter the bladder at its normal 
opening. The discoid type of crossed 
ectopia with fusion have been reported 
by several writers.”*65257 TaRose and 
Bourgeois have observed an extremely 
rare type with fusion in the form of a 
“ring.” 

“LL” Kidney. This is an uncommon 
type which has been described as rein en 
“L” and ren uncinatus. Some observers 
consider it to be a transitional form 
between the unilateral fused kidney and 
horseshoe kidney. The fusion usually 
occurs between the median aspect of the 
lower pole of the superior kidney and the 
cephalad pole of the inferior crossed ectopic 
kidney. The superior kidney is larger and 
maintains its vertical position with its 
pelvis directed anteriorly. The ectopic 
kidney is smaller and lies transversely 
with its long axis perpendicular to the 
superior kidney and its pelvis facing 
anteriorly. This type of case has been 
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reported by several writers.‘ 104 The 
fused mass resembles the capital letter 
“L.” In an occasional case, the position 
of the renal components may be inverted 
or reversed. 

Unilateral Fused Kidney (with Ectopic 
Kidney in Superior Position). This is a 
very rare type of crossed ectopia with 
fusion in which the position of the two 
renal components is reversed. The axial 
rotation and course of the ureters is the 
same as in the previous type. The crossed 
ectopic kidney occupied the superior posi- 
tion in only sixteen of the 337 cases 
reviewed by the author. 17:35:40, 46,50,51,54,57,73, 
76,78,87,92,96, 102,110 

Location. The crossed ectopic kidney 
with fusion has been found at various 
levels from the lower thoracic vertebrae 
to a position deep in the true pelvis. 
Stewart and Lodge have proposed a 
classification of the various types of this 
anomaly based on their position, namely, 
(1) prevertebral fused portion of the 
crossed ectopic kidney lying over the 
vertebrae, (2) unilateral fused; the entire 
renal mass lies on one side of the body, 
lateral to the vertebrae, and (3) pelvic 
fused; the entire renal mass lies within 
the true pelvis. 

Structural Changes. The renal com- 
ponents may show remarkable variations 
in size and shape. The outline of each 
kidney is preserved for the most part in 
the simpler fusion types, i.e., unilateral 
elongated and sigmoid kidneys. Marked 
irregularities in the outline are noted in 
the more complex types: “L” kidney, 
Iump kidney and disc kidney. Fetal lobu- 
lations are more commonly observed in the 
latter types. 

Studies of the weight and measure- 
ments of the combined renal mass have 
been made by Papin and Palazzoli and 
Wilmer. Papin and Palazzoli reviewed ten 
cases and found that the weight of the 
fused kidneys was less than the normal 
weight of two normal kidneys (270 Gm.) 
in five cases and equal or superior in five 
cases. Wilmer reported the average weight 
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of seven fused kidneys in adults as 314 Gm. 
One would naturally expect to find exten- 
sive variations in the measurements of the 
various types of fused kidneys. As a rule, 
the length of the combined kidney mass 
is always greater than the normal kidney 
(12 cm.) but rarely exceeds 20 cm. Wilmer 
found the average length to be 16.8 cm. 
(seventeen cases), width 7.6 cm. (fourteen 
cases), and thickness 4.1 cm. (seven cases). 

Vascular Supply. The normal kidney 
derives its blood supply from the aorta. 
Felix and Brasch have drawn an analogy 
between the ascent of the permanent 
kidney through the mesonephric arteries 
and the climbing of an arterial ladder. 
When the upward migration of the kidney 
is halted for any reason, the cephalad 
arteries persist and the caudal vessels 
undergo regression and disappear. 

In the case of crossed ectopia with 
fusion, both renal components develop an 
abnormal blood supply. The number and 
origin of the vessels are dependent upon 
the position of fused kidneys. Papin and 
Palazzoli found the arteries derived from 
the upper abdominal portion of the aorta 
in thirty-three of forty-eight cases, and 
from the lower portion of the aorta and 
common iliac in twelve cases. The number 
of arteries may vary from one to six but 
from two to four were found in the major- 
ity of cases (thirty-five of forty-eight 
cases). In the unilateral fused kidney, the 
superior kidney usually receives one or 
two arteries from the abdominal aorta 
and the inferior ectopic kidney receives 
one or more arteries from the lower aorta 
or common iliac artery, depending upon 
the location of the kidney. 

Ureters. The usual anatomical course 
of the ureters in this anomaly has already 
been described. Various anatomical and 
pathological abnormalities of the ureters 
have been reported and are listed in 
Table 1. 

Embryology. A knowledge of the more 
pertinent facts concerning the develop- 
ment of the normal kidney is essential to 
an understanding of the true nature of 
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this abnormally fused kidney. Three sets 
of urinary excretory organs appear in the 
embryo. The first or primitive kidney is 
called the pronephros and disappears com- 
pletely at a very early stage. This is 
followed by a second excretory organ 
known as the mesonephros which is devel- 
oped from the cephalad end of the undiffer- 
entiated cell mass lying medial to the 
Wolffian duct. The mesonephros undergoes 
rapid retrogression as the third and 
permanent kidney, known as the meta- 
nephros, develops. 


TABLE I 
ANATOMICAL AND PATHOLOGICAL ABNORMALITIES 
OF THE URETERS 


No. of 
Condition Cases 
3. Dilatation 
(a) Congenital idiopathic............... I 
5. Both ureters crossing each other...... Ser 
6. Both ureters crossing midfine........... I 
7. Two ureteral orifices on one side, one 
orifice on the other side*!............... I 
8. Ectopic ureteral orifice 
(b) Prostatic 2 
10. Bifurcation (incomplete duplication) 
11. Pelvic (calyceal abnormalities) 
(a) 5 calyces with 1 ureter.............. 2 
(b) 4 calyces with 1 ureter.............. 3 
(c) 3 calyces with 1 ureter.............. 4 
(d) 1 pelvis with 3 ureters..:........... I 
12. Communication between pelvis and 
calyces of both kidneys®............... I 
15. Scrotal herniation of ureter!!............ I 
16. Tuberculosis of ureter®?................ I 


At first the pronephric duct is composed 
of a solid cylindrical mass of cells of 
mesodermal origin and later, m 7 mm. 
stage, it becomes hollow when it is known 
as the primary excretory duct (Wolffian 
duct). About the twenty-sixth day of 
embryonic life (; mm. embryo), the 
ureteric bud appears as an outgrowth on 
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the dorsal surface of the Wolffian duct 
near its caudal termination. At this stage 
the bud is directed posteriorly toward the 
vertebral column and develops as a narrow 
stalk, 1.e., future ureter, with a blind 
expanded end which becomes the future 
pelvis. From this blind end, there develop 
cranial and caudal diverticula which give 
rise to the future calyces and collecting 
tubules. At the 8 mm. stage, the ureteric 
bud shifts laterally to the dorsilateral 
aspect of the Wolffian duct. 

The cephalad end of each ureteric bud 
is surrounded by the metanephric blastoma 
which is derived from the caudal end of 
the undifferentiated mesodermal cell mass 
of the Wolffian body. The metanephric 
blastoma is composed of (1) an inner zone 
of closely packed cells with numerous 
mitoses which subsequently form the 
glomeruli and tubules and (2) an outer 
zone of loosely packed cells which give 
rise to the capsule and connective tissue 
of the kidney. 

The extreme caudal portion of the 
Wolffian duct, ie., the portion extending 
from the ureteric bud to the cloacal 
opening of the duct, is drawn out in a 
rolling process and absorbed into that 
portion of the urogenital sinus (vesico- 
urethral anlagen) which later forms the 
trigone of the bladder. From the remainder 
of the caudal ends of the Wolffian ducts 
in the male are derived the ejaculatory 
ducts, seminal vesicles and vas deferens. 
In the female the extreme caudal end of 
the Wolffian duct persists as a series 
of radiation tubules (i.e., vestigial epo- 
ophoron) between the ovary and the 
obliterated end of the Wolffian duct. The 
adjoining portion of the caudal end of 
the duct persists as an embryonic remnant 
known as Gaertner’s duct. 

The upward migration of the permanent 
kidney is more relative than actual and 
involves three components: ascent, rota- 
tion and axial deflection. In the 7 mm. 
embryo, the permanent kidneys are repre- 
sented by two caudally situated masses of 
nephrogenic tissue which lie close to each 
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other but are completely separated. As 
the body grows in its crown-rump length, 
there is a straightening of the back and a 
development of the pelvic curvature with 
a concomittant increase in the length of 
the ureter. The lengthening of the ureter 
results in a relative change in the position 
of the permanent kidney from a pelvic to 
a lumbar organ. With this change in 
position there is a go degree lateral rotation 
of the kidney on its long axis with axial 
deflection of the pelves in a medial direc- 
tion. As a result of these changes the hilus 
is directed medially whereas originally it 
pointed anteriorly. These changes are 
completed by the end of the second 
embryonic month (26 to 28 mm. embryo). 

It is readily apparent from the complex 
embryonic development of the kidneys 
and ureters that the chain of events in 
the formation of these structures may be 
broken at any stage with a resultant 
abnormality of number, form, position or 
structure, singly or in multiple combina-. 
tions. While it may be difficult to deter- 
mine the mechanical factors responsible 
for development of some renal anomalies, 
one can predict with some degree of 
accuracy the time when these anomalies 
are produced. Inasmuch as an anomalous 
bloody supply is a natural consequence 
of congenital renal anomaly of form and 
position, it also serves as an indication of 
the stage at which the anomaly develops. 
Thus one can assume that crossed ectopia 
with fusion occurs at about the 8 mm. 
stage, i.e., before the permanent kidney 
has ascended out of the true pelvis. This 
view is substantiated by other embryo- 
logical evidence. 

The development of the various fusion 
anomalies is undoubtedly influenced by 
several factors of primary or secondary 
importance, i.e., disturbances in the size, 
position, growth and rotation of the 
ureteric bud, an obstruction to the ascent 
of the kidney by vascular barriers, or 
abnormal vascularization of the kidneys 


' per se. Any of these factors may alter the 
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blastema in such a manner that fibrous 
adhesion or fusion of two kidneys occurs. 
The fusion anomalies probably occur 
between about the 5 and 8 mm. stage 
when the metanephric blastemas_sur- 
rounding the cephalad ends of the ureteric 
bud are situated within the true pelvis 
and are in close proximity to each other. 
When fusion occurs between the outer 
zones of the metanephric blastema, -a 
fibrous connective tissue union or isthmus 
is produced. When the fusion process is 
more extensive and involves the inner 
zone of cells, as it most commonly does, 
the union is composed of active renal 
tissue. Inasmuch as the lower ends of the 
metanephric blastemas are in closer prox- 
imity than the upper ends, the most com- 
mon form of fusion is a union of the kidney 
by their lower poles, i.e., horseshoe kidney. 
The exact factors involved in the devel- 
opment of crossed ectopia with fusion have 
not been definitely established. Various 
interesting theories have been proposed 
to explain the irregular and bizarre types 
of fusion associated with this anomaly: 
1. Faulty development of the ureteric 
buds 
(a) Abnormal location of the buds?" 
(b) Inequality in growth rate®®” 
(c) Abnormal direction of growth®* 
(d) Faulty rotation® 
11. Vascular obstruction to the ascent of 
the permanent kidneys 
(a) Inherent arterial barrier 
(1) Bifurcation of aorta® 
(2) Inferior mesenteric arteries”'*4 
(3) Umbilical arteries” 
(b) Abnormal vascularization of kid- 
ney, per se***® 
11. Environmental factors 
(a) Rotation of intestines®* 
(b) Descent of sex glands® 
(c) Abnormal enlargement of caudal 
end of Wolffian duct® 
(d) Mechanical defects in fetal pelvis 
or its contents! 
(e) Absence of loose mesenchymal 
tissue on dorsal aspect of nephro- 
genic cord?! 
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(f) Medial displacement of kidney by 
compact mesoderm! 

A critical evaluation of these factors 
discloses the primary significance of faulty 
development of the ureteric buds in the 
production of adhesion or fusion of the 
metanephric blastemas. Most authors are 
in accord concerning the fundamental réle 
of the “‘organising effect” of the ureteric 
bud in production of fusion anomalies. 
Other factors may have influence on the 
proper differentiation and growth of the 
ureteric bud and metanephric blastemas. 
Mayer has stressed the réle of the abnormal 
direction of the growth of the ureteric bud 
in the development of one type of uni- 
lateral fused kidney. This is exemplified 
by the growth of one ureteric bud into 
the metanephric blastema of the opposite 
side while the blastema on the same side 
fails to develop. According to Felix and 
Schreiner, an inequality in the growth 
rate of the two buds may be an important 
factor in the development of fusion anom- 
alies. They maintain that not infrequently 
one kidney is apparently in advance of 
the other with a tendency of the left 
kidney to lead. Thus it is possible that as 
the most advanced kidney passes over the 
umbilical artery from the true pelvis to 
the false pelvis, it lies almost horizontally 
and its lower pole may come in contact 
with the upper pole of the less advanced 
kidney which lies within the true pelvis. 
Joly, Foley and Wilmer maintain that 
fusion between dissimilar poles occurs at 
this stage in the above manner. On the 
other hand, Carleton is of the opinion that 
fusion between dissimilar poles occurs as 
a result of unusually high degree of differ- 
entiation in the growth rate of the ureteric 
diverticula. Joly bel eved that fusion of 
similar poles occurs in early stages due to 
abnormal contact of the lower poles which 
are in close proximity whereas fusion of 
dissimilar poles occurs at a later stage. 
The latter statement does not explain the 
bizarre and irregular fusion anomalies 
found within the true pelvis. It is apparent 
that some fusion anomalies occur before 
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ascent of the kidneys out of the pelvis and 
others occur after the kidneys have left 
the true pelvis. 

Vascular obstruction to the ascent of 
the permanent kidneys probably plays a 
secondary role in the development of 
fusion anomalies of the kidneys for its 
influence presumably is exerted after fusion 
of the kidneys in their pelvic position has 
taken place. However, some investigators 
attach a primary etiologic réle to this 
factor on the ground that the arterial 
barrier not only serves as a mechanical 
obstruction to the ascent of the kidneys 
in the proper direction but also tends to 
bring the two permanent kidneys closer 
together. 

The réle of the arterial barrier in arrest- 
ing or interfering with the ascent of the 
fused renal mass associated with simple 
or complex fusion anomalies has not been 
definitely established. The author is of the 
opinion that the arterial crotch formed by 
the bifurcation of the aorta at the pelvic 
rim possesses more theoretical than factual 
significance as a mechanical obstruction 
to the ascent of the permanent kidney. 
More credence can be attached to the réle 
of the umbilical artery as a vascular 
barrier as emphasized by Carleton. The 
umbilical artery arises by multiple roots, 
i.e., one ventral and two lateral, which 
form an arterial ring around the Wolffian 
body. The unusual persistence of this 
ring or of a lateral root might conceivably 
hold up the lateral swing of the ureteric 
bud but is more likely to interfere with 
the upward migration of the normal or 
fused kidney. The same applies to the 
inferior mesenteric artery. Any intrinsic or 
extrinsic factor which interferes with the 
degeneration or regression of the blood 
vessels supplying one or both permanent 
kidneys may result in abnormal fixation, 
displacement or fusion of the involved 
organ. 

The difficulties in ascent of the fused 
kidneys appear directly proportional to 
the extent of the fusion of the two kidneys. 
In the case of the simple fusion of the 
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lower poles, i.e., horseshoe kidney the, 
developing renal masses are permitted to 
grow on either side of the midline with 
slight interference to their ascent to a high 
lumbar level. The large irregular kidney 
mass resulting from the complex fusion 
associated with crossed ectopia encounters 
greater difficulty in its upward migration. 
The lump kidney with its totally irregular 
and complex fusion and the disc kidney 
with its extensive fusion of the medial 
borders of two kidneys are usually found 
within the true pelvis and rarely above 
the promontory of the sacrum. The ascent 
of simpler forms of crossed ectopia with 
fusion, i.e., unilateral fused kidney and 
sigmoid kidney, is interfered with to a 
lesser degree for they manage to reach 
the lower lumbar vertebrae. 

In the case of simpler forms of crossed 
ectopia with fusion, the superior kidney 
plays the dominant réle after fusion has 
occurred and is directly responsible for 
displacement of the inferior ectopic kidney 
across the midline. Since fusion of the 
metanephric blastema occurs at any early 
stage (8 mm. stage) and interferes with 
rotation of the two kidneys, the cephalad 
kidney, having ascended higher, is usually 
more rotated. Consequently, when the 
fused kidneys associated with crossed 
ectopia reach their permanent position, 
the hilus and pelvis of the superior kidney 
is usually directed medially, whereas the 
hilus and pelvis of the inferior ectopic 
kidney is directed anteriorly. Incomplete 
rotation of one or both kidneys results in 
several types of elongated or fused kidney. 

Incidence. Crossed ectopia with fusion 
is a relatively uncommon condition but 
not as rare as indicated in the early reports 
which were based mainly on autopsy 
records. In 1938, Wilmer found only 
twelve cases in a combined series of 91,838 
autopsies which is an average of about 1 
per 7,500 cases. On the other hand, the 
incidence of simple ectopia in autopsy 
series is 6 to 10 times greater than crossed 
ectopia with fusion as indicated by the 
figures of Campbell who found seventy- 
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two in 47,477 autopsies (1:666) and of 
Eisendrath and Rolnick who reported 205 
in 207,321 autopsies (1:1000). Thomas and 
Barton found only six cases of simple 
ectopia in 3,285 urological examinations 
(1:547). 

Crossed ectopia with fusion is decidedly 
more common than crossed ectopia without 
fusion. In 1940, Takahashi and Iwashita 
collected 289 cases of crossed ectopia and 
found 171 cases of crossed ectopia with 
fusion, forty-six cases of crossed ectopia 
without fusion and seventy-two cases type 
not determined. The incidence of crossed 
ectopia with fusion in their experience 
was one in 5,308 pyelographies. 

The comparative incidence of the three 
conditions in Culp’s series of 747 pyelo- 
graphic studies was unilateral ectopia 
three cases (1:249), crossed ectopia with 
fusion two cases (1:373) and crossed 
ectopia without fusion one case (1:747). 
The author recently reviewed 3,684 uro- 
logic admissions to the Sinai Hospital and 
found six cases of simple unilateral ectopia 
(1:614), two cases of crossed ectopia with 
fusion (1:1842), and one case of crossed 
ectopia without fusion (1:3684). 

According to Papin and Palazzoli, the 
first case of crossed ectopia with fusion 
was reported by Panarolus in 1654. In 
1938, Wilmer collected 286 cases including 
five personal cases. The author has col- 
lected forty-seven cases published since 
Wilmer’s report and added four personal 
cases giving a grand total of 337 cases. 
(Table 11.) 

Sex Incidence. This anomaly appar- 
ently is observed more frequently in males 
than females. In the series of cases reviewed 
by the author, there were 163 males, 126 
females, and sex not mentioned in forty- 
eight cases. However, the sex difference 
is of no great significance from a clinical 
or embryological standpoint. 

Side Involved. The renal mass was situ- 
ated more frequently on the right side. 
The side involved has no practical signifi- 
cance on the clinical course or embryo- 
logical development. The position of the 
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renal mass was stated in only 284 cases 
and occurred on the right side in 170 
cases, on the left in 106 cases and pre- 
vertebral in eight cases. 

Age Incidence. This anomaly has been 
observed at all ages. The earliest case 
occurred in a premature fetus,’ the oldest 
was seventy-nine years of age.*!°3 The 
distribution of cases according to age 
periods is recorded in Table 11. 


TABLE II 
AGE DISTRIBUTION 
No. of Cases 

8 
16 
21-30 years......... 70 


The majority of cases recognized clin- 
ically were in patients under the age of 
fifty years, particularly in the third, fourth 
and fifth decades. Cases diagnosed at 
autopsy were most frequently observed 
in the second and third decades. 

It is apparent from these figures that 
the duration of life is not affected by this 
anomaly. Many of these patients enjoy 
a full span of life without any significant 
complaints. These patients rarely die of 
renal disease attributable to the mal- 
formation. Many of these patients do 
develop hydronephrosis or infection which 
may be chronic or recurrent. Thompson 
and Allen state that these patients have 
a 3:1 chance of living through middle 
age without developing a demonstrable 
hydronephrosis. 

Associated Pathology. Crossed ectopia 
with fusion is frequently accompanied by 
pathological lesions in one or both renal 
components and less frequently by con- 
genital and acquired lesions elsewhere in 
the body. The type and severity of the 
coexisting renal lesions vary considerably 
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and tend to involve the inferior ectopic 
kidney more often than the superior 
kidney. These secondary pathologic lesions 
are usually due to defective drainage 
caused by the congenital malposition of the 
anomaly or to obstruction or constriction 
of the pelvis or ureter by the abnormal 
blood supply associated with this anomaly. 
The two most common lesions are infection 
and hydronephrosis. 

Associated renal pathological conditions 
were found in 204 of the 337 cases reviewed. 
A variety of lesions were encountered: 


TABLE Iv 
ASSOCIATED PATHOLOGICAL CONDITIONS 
No. of Cases 
1. Hydronephrosis 
(b) Both kidneys............... 10 
(d) Hydronephrotic atrophy..... I 
2. Infection 
(b) Pyelonephritis.............. 42 
10 
(d) Renal abscess.............. I 
(e) Perirenal abscess............ I 
3. Nephritis 
7 
8 
12 
7. Miscellaneous 
(a) Cystis degeneration......... 3 
2 
(c) Arteriosclerosis............. I 
(e) Adenocarcinoma............ I 
(f) Traumatic injury........... 2 


Congenital anomalies elsewhere in the 
body are relatively uncommon since there 
is no apparent direct causal relationship 
between the two conditions. However, it 
is conceivable that both types of lesions 
may be caused by an inherent faulty 
developmental process involving more than 
one organ or system of organs as a result 
of a defective germ plasm. The following 
congenital malformations have been ob- 
served in isolated cases of crossed ectopia 
with fusion: situs inversus of all organs, 
persistent urachus, absence of cornus 
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uteri and one tube and ovary, uterovesical 
fistula, absence of the suprarenal gland 
of the opposite side, spina bifida, con- 
genital dislocation of the hip, talipes 
valgus, supernumerary spleen, patent fora- 
men ovale, hypospadias, etc. In one of the 
author’s cases (Case Iv) the renal anomaly 
was accompanied by three other anomalies: 
ectopic ureteral orifice in the uterus, a 
vesicovaginal fistula and atresia of the 
vagina. 

The infrequent occurrence of congenital 
malformations of the genital tract in the 
male and female with the renal anomaly 
is explained by the fact that the fusion 
process in this renal anomaly occurs at 
a comparatively early stage (5 to 8 mm. 
embryo) whereas the development of 
the genital tract in the female from the 
Mullerian duct is initiated later, in the 
II mm. stage. 

Although concomittant genital abnor- 
malities were reported in twelve of the 
fifty-five cases collected by Pagel, such 
abnormalities are more frequently observed 
with congenital solitary kidney (unilateral 
aplasia). 

The occurrence of acquired extrarenal 
lesions in cases of crossed ectopia with 
fusion is purely coincidental and the type 
of lesions are too diversified to merit 
further consideration. 

Symptomatology. There is no symptom 
complex typical of crossed ectopia with 
fusion. The clinical picture is considerably 
modified by the size and location of the 
renal anomaly, the presence of associated 
pathological Iesions within one or both 
renal components, and associated patho- 
logical lesions of a congenital or acquired 
nature in adjacent organs or structures. 
The clinical picture may be classified as 
follows: (1) symptomatic—renal and extra- 
renal; (2) asymptomatic and (3) latent. 

In the majority of cases, the symptoms 
are of renal origin and are referable to 
the genitourinary tract. Symptoms of renal 
origin are frequently misinterpreted as 
they may simulate intra-abdominal, pelvic 
or vertebral lesions. It is generally agreed 
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that the uncomplicated renal anomaly 
per se rarely produced symptoms. In a 
small number of cases, the symptoms are 
of extrarenal origin and are the result of 
pressure of the fused renal mass on 
adjacent organs, I.e., gastrointestinal tract, 
female reproductive organs, vertebrae, 
nerves, blood vessels, etc., or due to reflex 
stimulation of these organs. The asympto- 
matic group is a relatively small one 
which includes those cases discovered 
accidentally during an operation for some 
unrelated intra-abdominal or pelvic con- 
dition, during a routine urographic study 
or at autopsy. It is interesting to note 
that Wilmer found seventeen asympto- 
matic clinical cases in the series of 286 
cases. The latent group is the smallest 
and includes those cases which are asymp- 
tomatic but under special circumstances 
the anomalous kidney mass may cause 
symptoms, I.e., it may serve as a potential 
cause of dystocia of pregnancy. 

The predominating symptoms associated 
with crossed ectopia with fusion are pain 
and a palpable mass and, less frequently, 
urinary disturbances. In ninety cases 
reviewed by Wilmer, pain occurred in 
seventy-one cases, palpable abdominal 
mass forty cases, urinary symptoms thirty- 
six cases, and nausea ten cases. In the 
fifty-one cases collected by the author, 
pain was present In twenty-two cases, a 
palpable mass eighteen cases, urinary 
symptoms nineteen cases, gastrointestinal 
symptoms six cases, and inflammation of 
one eye two cases. 

Pain is the most common symptom. The 
Jocation of the pain usually corresponds 
to the position of the fused renal mass and 
consequently is localized to the renal, iliac, 
Jumbar, pelvic or loin area. The intensity 
of the pain varies with the nature of the 
associated pathological lesion and thus 
may be dull or sharp or colicky, persistent 
or intermittent. It may be localized or 
radiate into the back, loin, groin or legs. 

The next most common symptom Isa 
palpable mass. Careful abdominal palpa- 
tion, rectal palpation, and bimanual pelvic 
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examination is essential because of the 
marked variations in the size, shape and 
position of the renal mass. The mass may 
be difficult to detect in stout individuals 
or overlooked in a cursory or perfunctory 
examination of a thin individual. The mass 
is usually irregular in shape and moves 
very little with respiration. The mass is 
of firm consistency unless a hydronephrosis 
or pyonephrosis is present in one of the 
renal segments which may produce a soft, 
cystic or ballotable mass. Careful palpation 
of the uncomplicated renal mass usually 
imparts a sensation of deep resistance thus 
distinguishing it from an intraperitoneal 
tumor which is more likely to be superficial 
and less resistant to pressure. The examin- 
ing physician should bear in mind the 
possibility of a fusion anomaly when a 
symptomless tumor is palpated in the 
lower portion of the iliac fossa which 
is seldom the site of a retroperitoneal - 
neoplasm. 

Symptoms referable to the urinary tract 
are seldom present alone but are usually 
associated with an infection within the 
anomalous kidney. In thirty-six cases 
reviewed by Wilmer, hematuria was pres- 
ent in fourteen cases, pyuria twelve cases, 
polyuria seven cases and dysuria three 
cases. In reviewing the histories of many 
reported cases, one is impressed with the 
frequent reference to an antecedent or 
recurrent “‘pyelitis” whose etiology re- 
mains unexplained until a pyelographic 
study is made. This is in keeping with the 
fact that the fused kidney is subject to 
the same diseases as the normal kidney. In 
an occasional case when the renal mass is 
situated in the true pelvis, vesical symp- 
toms may occur as a result of pressure of 
the mass on the bladder. 

Gastrointestinal symptoms, I.e., nausea, 
vomiting, epigastric discomfort, consti- 
pation, diarrhea, etc., are uncommon 
symptoms which may predominate the 
clinical picture and lead to an erroneous 
diagnosis of an intra-abdominal lesion. 
These symptoms are due to pressure of the 
renal mass upon an adjacent portion of the 
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gastrointestinal tract or to reflex stimu- 
lation of these organs. 

Malaise, toxemia, fever, chills, leuko- 
cytosis, etc., are observed in those cases 
complicated by urosepsis. Dysmenorrhea, 
metrorrhagia, dyspareunia, etc., are occa- 
sionally observed and are the result of 
pressure of a low-lying renal mass on the 
female reproductive organs. 

Rosving’s sign, L.e., pain induced by 
acute flexion or hypertension of the back, 
is rarely observed with this anomaly. It 
was present in one of the author’s cases 
(Case 111). It is more likely to occur when 
one renal segment in its entirety or in part 
is situated directly over the vertebral 
column as in the case of a sigmoid, “L”’ 
shape, disc or lump kidney. 

The rédle of this fusion anomaly as a 
cause of dystocia has been emphasized by 
many authors. A review of the literature 
reveals that normal delivery usually ensues 
when the fused kidney mass is situated 
above the promontory of the sacrum. 
Several patients have experienced six or 
seven successive confinements without 
difficulty. One of the author’s patients 
(Case 11) underwent eight normal confine- 
ments. When the fusion anomaly is situ- 
ated at or below the promontory of the 
sacrum, dystocia is more likely to occur. 
Geinitz reported a female of twenty-four 
years with a pelvic fused kidney who had 
two abortions. A progressive hydronephro- 
sis resulting from repeated pregnancies 
in patients with a fusion anomaly may 
serve as an obstruction to normal labor 
as in the case reported by Idel. The latter’s 
patient was a female aged thirty years 
who had six normal pregnancies and 
required a cesarean section for her seventh 
pregnancy because of a cystic mass filling 
the pelvis. The mass was erroneously 
diagnosed as a cystic ovary but actually 
was a large hydronephrosis associated 
with a pelvic fused kidney. Stein reported 
a female thirty years of age with a uni- 
Jateral elongated kidney in the right iliac 
fossa which displaced the fetus to the left. 
A vaginal cesarean section was necessary 
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because of severe uterine hemorrhage 
induced by early difficult Iabor. 

Diagnosis. Prior to introduction of 
pyelography by Voelker and Lichtenberg 
in 1906, the diagnosis of this condition was 
most often made at autopsy or in the dis- 
secting room and occasionally at operation 
for some other condition. In 1909, Albarran 


-reported the first case correctly diagnosed 


by retrograde pyelography. Since that 
time, an ever increasing number of cases 
have been correctly diagnosed clinically. 
About 75 per cent of the 337 cases reviewed 
by the author have been reported since 
1909 and that more than 60 per cent of 
the cases have been reported since 1921. 
In the author’s series, the method of 
diagnosis was specified in 291 cases and 
was made at autopsy in 120 cases, by 
roentgenography in 134 cases and at 
operation in thirty-seven cases. 

The paucity of characteristic symptoms 
associated with this condition accounts 
for the fact that no cases have been diag- 
nosed clinically without the aid of pye- 
lography. The history is of little value 
in establishing the correct diagnosis for 
in many instances this anomaly is asymp- 
tomatic or else is accompanied by symp- 
toms easily confused with other renal, 
intra-abdominal or pelvic disease. 

Physical examinations may reveal a 
palpable mass which is rarely associated 
with a renal anomaly by the examiner. 
However, the possibility of a fusion 
anomaly should always be considered when 
a mass is palpable in the iliac fossa or 
pelvic region in cases of obscure abdominal 
or pelvic disease. The renal mass was pal- 
pated rectally by Beer and Ferber and 
vaginally by Bugbee. 

The most important and reliable diag- 
nostic procedure is pyelography. Cysto- 
scopy per se is of little diagnostic value 
as the ureteral orifices are normal in size 
and position. Cystoscopy with unilateral 
retrograde pyelography may reveal an 
abnormality of one kidney but fails to 
demonstrate the true nature of the anomaly 
and occasionally leads to an erroneous 
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diagnosis of a unilateral rotated or ectopic 
kidney as each renal segment in this 
anomaly always exhibits some degree of 
rotation and malposition. 

A plain (K.U.B.) roentgenogram may 
yield some valuable information. One 
should suspect the possibility of this 
anomaly when the film shows an absence 
of a renal shadow on one side and the 
presence of an unusually large or irregular 
shadow on the other side due to the fusion 
or overlapping of the two renal com- 
ponents. Displacement of the large bowel 
medially by the fused renal mass may be 
seen in the plain film but can be best 
visualized after the ingestion of an opaque 
media. 

A plain film with opaque ureteral 
catheters in situ is a valuable diagnostic 
procedure. The catheter in the ureter of 
the crossed ectopic kidney is seen crossing 
the midline. Every effort should be made 
to pass each catheter far enough to obtain 
a satisfactory plain film and retrograde 
pyelograms which will provide invaluable 
information concerning the length and 
shape of each ureter and anatomical 
and pathological condition of each renal 
segment. 

Bilateral retrograde pyelography is the 
most accurate method of demonstrating 
the real nature of fusion anomaly and any 
accompanying defect. This method of 
diagnosis was successfully employed in 
thirty-eight of fifty-one cases collected 
by the author. 

In the author’s experience, retrograde 
pyelography permits a sharper and clearer 
delineation of the kidneys and ureters 
than excretory urography. However, this 
limitation does not detract from the use- 
fulness of excretory urography as a diag- 
nostic procedure, particularly in those 
patients in whom cystoscopy and retro- 
grade pyelography is impractical or unsuc- 
cessful. This method of diagnosis should 
be employed in all cases of obscure 
abdominal disease of possible renal origin 
before cystoscopy is contemplated or 
before exploratory Iaporotomy is under- 


taken. Excretory urography also serves 


as a confirmatory procedure when a ~ 


presumptive diagnosis is made during 
an exploratory abdominal operation or as 
a check when the diagnosis is made by 
retrograde pyelography. Excretory urog- 
raphy may fail to demonstrate the anomaly 
if one renal segment is diseased and its 
excretory function is seriously impaired. 
Excretory urography was employed in 
fifteen of the fifty-one cases collected by 
the author and yielded positive informa- 
tion in five cases, confirmatory evidence 
in four cases and unsatisfactory in six 
cases. 

A knowledge of the abnormal configura- 
tion of the rotated pelves associated with 
this anomaly would greatly facilitate a 
correct interpretation of the pyelographic 
findings. The following pyelographic find- 
ings are more or less characteristic but 
by no means constant: 

(1) Superior kidney—situated at almost 

normal level in lumbar fossa 

(a) Pelvis—rotated on its long axis 
and directed obliquely and down- 
ward toward the midline 

(b) Calyces—directed medially 

(c) Ureter—enters bladder on same 
side as kidney 

(2) Inferior (ectopic) kidney—situated 

at an abnormally low lumbar level, 

usually at or above the level of the 

sacral promontory 

(a) Pelvis—rotated on its long axis 
and directed obliquely and down- 
ward from the lower pole of the 
superior kidney 

(b) Calyces—directly anteriorly or 
medially, i.e., toward the side of 
the body the ectopic kidney 
would normally belong 

(c) Ureter—crosses midline to enter 
bladder on the opposite side 

Wilmer has employed the term “tri- 
angle pyelogram” to indicate the abnormal 
rotation of the pelves which is an almost 
constant feature of the simple forms of 
crossed ectopia with fusion. It resembles 
a right triangles whose base is the bladder, 
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the hypothenuse is represented by a line 
drawn through the ureter and pelvis and 
calyces of the ectopic kidney, and the 
remaining side corresponds to a line drawn 
through the ureter and pelvis of the supe- 
rior kidney. 

Differential Diagnosis. Inasmuch as 
crossed ectopia with fusion presents many 
variations in the size, shape and position, 


‘an accurate diagnosis may be difficult 


or impossible by roentgenographic meth- 
ods alone and the real nature of the 
anomaly may be determined only by in- 
spection at the operating table. This 
is particularly true when one or both 
renal segments present extensive changes, 
namely, infection, dilation of the pelvis 
and calyces, ureteral obstruction, etc. 
From an anatomical standpoint this anom- 
aly must be distinguished from the 
following congenital renal anomalies: 

(1) Crossed ectopia without fusion— 
this anomaly is rarer than the fused 
type. The ectopic kidney is usually 
found at or below the sacral prom- 
found at or below the sacral promon- 
tory and is separated by a consider- 
able distance from other normally 
situated and developed kidney on 
the same side. (Fig. 2.) 

(2) Congenital solitary kidney (unila- 
teral aplasia) 

(a) Persisting kidney and ureter 
possess normal anatomical rela- 
tions. 

(b) Persisting kidney is a double 
kidney, i.e., fused supernum- 
erary kidney, with complete or 
incomplete duplication of the 
ureter which enters the bladder 
on the same side as the kidney. 

(3) Other fusion anomalies 
(a) Horseshoe kidney—fusion of 

lower poles of both kidneys and 
less frequently the upper poles. 
Each kidney segment is situ- 
ated on its normal side. 

(b) Prevertebral or pelvic fusion 
anomalies, i.e., disc, cake, or 
Iump kidneys, with each renal 
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Fic. 2. Crossed ectopia without fusion in a male 
fifty-two years of age, suffering from hyper- 
tension. The left crossed ectopic kidney was 
situated over the right sacroiliac joint and 
was removed for chronic pyelonephritis. 


segment situated on its normal 
side. 

In the differential diagnosis of crossed 
ectopia with fusion, one must consider the 
following acquired renal lesions occurring. 
in a normally situated kidney: ptosis, 
hydronephrosis, neoplasm and cyst. In 
most instances these renal lesions can be. 
readily excluded by employing retrograde 
pyelography. Careful palpation will also 
enable the examiner to rule out these ac- 
quired lesions which invariably arise and 
are palpable at a higher level in the abdo- 
men than the fusion anomaly. 

From a clinical standpoint, crossed 
ectopia with fusion has been confused with 
a variety of renal, intra-abdominal, retro- 
peritoneal and pelvic diseases. The follow- 
ing incorrect diagnosis of renal diseases 
have been made: ptosis*® hydronephrosis, 
nephritis, pyelonephritis and pyonephro- 
sis,? renal calculi. The condition has been 
mistaken for the following intra-abdominal 
diseases: acute or chronic appendi- 
acute cholecystitis and choleli- 
thiasis,24 tuberculosis mesenteric lymph 
nodes,** intraperitoneal tumors,” peri- 
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tonitis or abscess with intestinal obstruc- 
tion,*4 tumor of the liver,7? mesenteric 
adenitis..° The condition has also been 
erroneously diagnosed as a retroperitoneal 
tumor,*! aortic aneyrysm" and tuberculosis 
of the retroperitoneal lymph nodes.’ When 
the fused renal mass is situated in the 
true pelvis, it may be mistaken for uterine 
fibromyomas,’™ ovarian cyst,! tubo-ova- 
rian disease*® etc. In the majority of these 
cases if a complete urologic examination 
including retrograde pyelography had been 
made, an accurate diagnosis would have 
been established. 

Treatment. The treatment of crossed 
ectopia with fusion has always been per- 
plexing because of the different clinical 
and pathological features of each individual 
case. In the early reports, operative treat- 
ment was often unsuccessful because of 
faulty or incorrect diagnosis and poor 
operative planning. When precise diag- 
nostic methods are employed, the correct 
diagnosis is made more often, the presence 
of associated pathological lesions readily 
determined and the various symptoms 
properly evaluated with the result that 
careful operative procedures can be planned. 

The chief aim of any treatment of this 
condition should be to effect a permanent 
cure of the lesion responsible for the pre- 
senting symptoms. Non-operative treat- 
ment of the infectious or obstructive lesions 
by catheter drainage, pelvic lavage and 
dilatation of the ureter have not yielded 
good results. With the use of the newer 
chemotherapeutic agents, ie., sulfona- 
mides, penicillin, streptomycin, etc., the 
necessity of utilizing such conservative 
measures is practically eliminated in the 
treatments of infections in the anomalous 
kidney. 

The surgical treatment of this condition 
may be classified as conservative or radical. 
The ultimate choice of the type of opera- 
tion should be made only after a complete 
urologic study and entails a careful evalua- 
tion of the following factors: (1) nature 
and severity of the symptoms, (2) ana- 
tomical relations of the renal anomaly, (3) 
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pathological changes in the renal anomaly, 
and (4) the general condition of the patient. 

In a review of 286 cases, Foley and 
Wilmer found sixty operative cases and 
added one personal case. The author has 
collected twenty operative cases. A sum- 
mary of the type of operations and the 
results are summarized in Table v. 

Through the efforts of Foley, the trend 
of operative treatment has been directed 
toward conservative surgery. He has par- 
ticularly stressed the value of combined 
symphysiotomy and nephroxpexy in cases 
presenting no significant pathological le- 
sions. The injudicious selection of cases 
to be treated by this method may lead to 
poor results and require secondary opera- 
tions. The surgeon should be cognizant 
of the impracticability and futility of 
conservative operation in the presence of 
severe pathologic lesions of an obstructive 
or infectious character. 

Radical operation consists of removal of 
one renal component which has _ been 
designated as resection, heminephrectomy 
or partial nephrectomy. This type of 
surgery is the operation of choice in the 
majority of cases for it insures a permanent 
cure by complete removal of the diseased 
component of the anomaly. In the hands 
of the well trained genitourinary surgeon, 
the operation can be performed with 
great facility and minimum shock. The 
question of simultaneous partial or com- 
plete ureterectomy must be governed by 
the same factors that determine its em- 
ployment in the case of the removal of a 
normally situated kidney for any renal 
disease. 

A conservative or radical operation on 
this type of anomaly demands an orderly 
plan of operation to obtain a good result. 
It must be borne in mind that in an 
occasional case, certain anatomical and 
pathological complications, such as ab- 
normally fixed kidney, bizarre fusion, ab- 
normal vascular supply, etc., may exist 
which may interfere with the execution of 
one or more steps in the following operative 
plan which is particularly applicable to 
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TABLE V 
OPERATIVE CASES 
Type of operation Wilmer oe 
“aon Recovered | Died Recovered | Died 
A. Conservative 
1. Nephropexy of total mass................ 7 6 I I I 
2. Nephropexy of ectopic kidney with sym- 
3. Pyelolithotomy 
2 2 I I 
6. I I 
8. Division of anomalous vessel.............. I I I I 
g. Pyeloplasty (Albarran orthopedic resection) I I 
to. I I 
11. Pyelostomy with peritoneal marsupializa- 
B. Radical operation 
1. Heminephrectomy 
(Removal of one kidney segment)......... 22 20 2 2 2 
(a) One case followed by ureterocutaneous 
(b) One case preceded by pyelostomy termi- 
2. Total nephrectomy (71, 53, 109, 91, 52) 
(removal of both kidneys)................ 5 5 
C. No major operations on kidney 
1. Exploratory laporotomy.................. 8 6 2 2 2 
2. Exploratory laporotomy with appendectomy 2 2 
3. Exploratory laporotomy with biopsy of 
I I 
TABLE v 
CONCLUSIONS 
Total operative mortality............. 14.8 per cent 


Operative mortality (exclusive of 5 fatal 


cases of total nephrectomy 


removal of one renal segment or to sym- 
physiotomy with or without nephropexy 
of the lower ectopic kindey: 

(1) Proper Surgical Approach. When 
the renal mass is situated at or above the 
sacral promontory, an extraperitoneal ap- 
proach through a lateral abdominal in- 
cision, i.e., pararectus or Gibson incision, 
Is preferable. When the mass is situated 


6.1 per cent 


within the pelvis or lies over the lower 
portion of vertebral column, an intra- 
or extraperitoneal approach through a 
suprapubic midline incision may be 
necessary. 

(2) Identification of Each Ureter. This 
step avoids unnecessary damage and sim- 
plifies exposure and identification of each 
pelvis. Identification of ureters may be 
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facilitated by passing a ureteral catheter 
up each ureter prior to operation. 

(3) Identification of Blood Supply of Each 
Renal Component. Temporary compres- 
sion of the nutrient vessels enables the 
surgeon to determine the amount of renal 
tissue supplied by these vessels. Each 
vessel should be doubly ligated prior to 
severing it for any reason. 

(4) Division of the Renal Segments (Sym- 
physiotomy). The incision should be made 
through healthy tissue, avoiding if possi- 
ble, opening into the pelvis and calyces of 
either renal segment. The author prefers 
wedge-shape incisions with the point of 
the wedge directed toward the superior 
kidney. This type of incision lends itself 
more readily to close approximation of the 
cut surfaces and accurate hemostasis. In 
some cases of irregular fusion, this type of 
mcision is not feasible. In the simpler 
forms of fusion, notching or ridging may 
delineate the point of fusion or isthmus 
between the superior and inferior renal 
segments. 

(5) Accurate Hemostasis. This may be 
obtained by employing a through-and- 
through Tuffier suture or interrupted mat- 
tress sutures. Each suture should be 
underpinned with a piece of fat after the 
method of Beer and Hagenbach. A piece 
of fat or fibrin foam may be placed in the 
wedge prior to the insertion of these sutures 
to control capillary oozing. 

(6) Accurate Closure and Drainage of the 
Operative Wound. Proper closure and ade- 
quate drainage of the wound insures 
prompt healing. 


CASE REPORTS 


Case 1. (A658)* I. A., a thirty-three 
year old, white male, was referred to me by 
Dr. Ullman and Dr. Zinberg. He was admitted 
to Sinai Hospital on July 22, 1934, at 
II P.M. with a diagnosis of chronic appendi- 
citis. Physical examination showed nothing 
abnormal. The leukocyte count was normal. 
The urine contained several red blood cells 


* Previously reported in Am. J. Digestive Dis. 
Nutrition, 2: 477, 1935. 
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and pus cells which presented the first indica- 
tion of the presence of a urinary tract disease. 

For five months prior to admission, he com- 
plained of a dull pain in the lower abdomen 
in the midline which lasted a few minutes and 
recurred at irregular intervals. For the past 
month, the pain had shifted to the lower right 
quadrant and was cramp like in character. 
The pain was not related to meals, exercise or 
defecation and was not accompanied by chills 
or fever. There was nausea but no vomiting. 
Marked constipation was present. There were 
no urinary complaints. The last attack of pain 
was three days prior to admission. 

Cystoscopy was performed on July 23, 1934. 
The bladder walls were normal. Both ureteral 
orifices appeared to be normal in size, shape 
and position. Clear urine escaped from each 
orifice. A no. 6 catheter was passed up each 
ureter. A plain film (Fig. 3) with the ureteral 
catheters in situ showed (1) the right ureteral 
catheter to be arrested at the sacral promon- 
tory and the left catheter crossing the midline 
to a point over the fourth [umbar vertebra. 
(2) an irregular oval shadow (2 cm. by 1.5 cm.) 
was situated opposite the junction of the first 
and second lumbar vertebra on the right side, 
and (3) no renal shadow on the left side. 

A bilateral retrograde pyelogram (Fig. 4) 
was made and revealed a crossed ectopic kid- 
ney with fusion (unilateral elongated kidney) 
with the shadow (calculus) in the middle 
calyx of the inferior ectopic kidney. The pelvis 
of the superior kidney was directed medially 
and the pelvis of the ectopic kidney pointed 
anteriorly. 

Pyelolithotomy was performed on April 23, 
1934. The operation was performed through 
a high right pararectus extraperitoneal ap- 
proach (Gibson incision). He made an unevent- 
ful recovery and was discharged from the 
hospital on May 15, 1934, twenty-one days 
after operation. 

A follow-up study including intravenous 
urography was performed on January 4, 1939, 
and on March 7, 1944, and revealed no patho- 
logical changes within the renal anomaly. 

Case 1. (A-4067), R. L., a seventy-seven 
year old widow, was referred to the office by 
Dr. Grossman on August 21, 1945, complaining 
of pain in right lumbar area and urinary 
symptoms. The patient had always enjoyed 
good health and had undergone eight confine- 
ments with no difficulty. For six weeks prior 
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Fic. 3. Case 1. Roentgenogram with 
ureteral catheters in situ. The shadow 
opposite the junction of the first and 
second Iumbar vertebrae is a stone in 
the left crossed ectopic (inferior) 
kidney. Left ureteral catheter crossed 
the midline to the right. 


to examination she had complained of dull 
persistent pain in the right lumbar area which 
was accompanied by slight fever but no radia- 
tion of pain. She also had urgency, hesitancy, 
diurnal and nocturnal frequency and dysuria. 
Treatment with sulfadiazine and_ penicillin 
was instituted by her family physician with 
good results but a recurrence of symptoms was 
noted upon cessation of chemotherapy. No 
cardiorespiratory or gastrointestinal symptoms. 

Physical examination was negative except 
for a palpable mass in the right side of the 
abdomen which was slightly irregular, tender 
and movable with respiration. A catheterized 
specimen showed a faint trace of albumin and 
3 to 4 red blood cells per high power filler. 
A stained smear of urinary sediment revealed 
staphylococci. 

A plain x-ray of the abdomen revealed an 
enlarged but irregular outline of the right 
kidney situated at a lower level than normal. 
There was no renal shadow visible on the left 
side. Intravenous urography was unsatisfac- 
tory as the amount of dye in the right kidney 
in the flat and upright position was insufficient 
to outline the kidney pelvis. There was no dye 
in the left renal area. 

Cystoscopy and retrograde pyelography was 


Fic. 4. Case 1. Bilateral pyelogram showing 
a crossed ectopia with fusion situated on 
the right side. The calculus is situated in 
the upper calyx of the inferior crossed 
ectopic kidney and was removed by 
pyelolithotomy. 


performed on August 29, 1945. There was a 
contraction of the vesical orifice with granular 
and cystic changes in the mucous membrane 
of the vesical orifice. There was a moderate 
congestion throughout the entire bladder. A 
small diverticulum, admitting a catheter for a 
distance of 2 cm. was found about 1 cm. above 
and lateral to the right ureteral orifice. Both 
ureteral orifices were normal in size, shape and 
position. A no. 6 catheter was passed up each 
ureter for 16 cm. with ease. Clear urine ob- 
tained from each kidney which revealed an 
occasional pus cell with staphylococci. The 
right pelvic capacity was 6 cc. and the left 
8 ce. 

A plain plate (Fig. 5) with the ureteral cathe- 
ters in situ showed the left catheter crossing the 
midline just above the promontory of the 
sacrum. A bilateral pyelogram (Fig. 6) fol- 
lowing the injection of 20 per cent Skiodan 
showed a crossed ectopia with fusion. The 
lower pole of the superior kidney was fused to 
the upper pole of the inferior (ectopic) kidney, 
i.e., unilateral elongated kidney. There was 
a kink of the right ureter at the ureteropelvic 
junction. 

Diagnosis: (1) Crossed ectopia with fusion 
(unilateral elongated type); (2) acute cystitis; 
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bic. 5. Case 11. Roentgenogram with ureteral 
catheters in situ reveals the left ureteral 
catheter crossing .dline to the right. 


(3) acute pyelonephritis, bilateral, (staphy- 
lococci); (4) diverticulum of bladder and (5) 
contracture of vesical orifice. 

The urinary infection cleared up with peni- 
cilln therapy supplemented by dilatations 
of the vesical neck. 

Case m1. E. H., a white female, forty-five 
years of age and married, was first seen by my 
colleague, Dr. J. Goodman on January 27, 1942. 
Her chief complaint was vaginal bleeding. 
She also complained of pain in the left lumbar 
region and left lower quadrant. Physical exami- 
nation was essentially negative except for 
tenderness over the left lower quadrant. No 
masses were palpable. Pelvic examination dis- 
closed a moderate cystocele and the uterus 
fixed in an anterior position as a result of a 
Wertheim Watkins operation performed six 
years previously. Cystoscopy was performed 
and revealed a normal right ureteral orifice, 
but the left ureteral orifice was not located due 
to marked congestion and edema in this area. 
A panhysterectomy was performed and patient 
made an uneventful recovery. 

The patient returned on January 28, 1946, 
complaining of dull pain in the left lower 
quadrant which has recurred with increasing 
frequency and severity in the past two years. 
The pain was aggravated by bending. She 
also complained of urgency and frequency of 


Fic. 6. Case 11. Bilateral pyelogram showing a 
crossed ectopia with fusion on the right side. A 
mild degree of pyelectasis is present in each 
kidney. 


urination. Examination was negative except 
for tenderness in the left lower quadrant. The. 
urine was negative except for an occasional pus 
cell. 

Cystoscopy revealed both ureteral orifices 
to be normal in size, shape and position. A 
bilateral retrograde pyelogram (Fig. 7) revealed 
a crossed ectopia with fusion. The two kidneys 
were located on the left side with the crossed 
ectopic kidney situated inferiorly. The pelvis 
and calyces of both kidneys were directed 
medially. 

Case (U-1290 7-1), E. R., thirteen 
months old, white female was admitted to the 
pediatric service of Sinai Hospital on Decem- 
ber 26, 1936. The chief complint was cough and 
fever of two days’ duration. The family history 
was negative. The patient was a full term baby 
delivered instrumentally and weighed 11 
pounds 14 ounces at birth. It was noticed that 
at birth she had a ‘deformed spine” but 
suffered from no hemorrhage or convulsions. She 
had developed normally except for broncho- 
pneumonia in March and October, 1936. The 
mother noted that the child was constantly 
wet and required continuous change of diapers. 

For two days prior to admission, she was 
troubled with a cough and fever which became 


* Previously reported in Urol. er Cutan. Review, 47: 
447, 1943. 
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progressively worse. She refused food but took 
liquids. On admission, her temperature was 
105°F. (rectal), pulse 180, respirations 80. 
Examination disclosed an acute tonsillitis 
and pharyngitis and signs of pneumonic con- 
solidation over the left lung. She had a kyphosis 
in the thoracicolumbar area with a scoliosis in 
the lumbar area. Roentgen examinations were 
made of the vertebral anomalies and also 
revealed an absence of the lower ribs. The leuko- 
cyte count was 22,500 with 79 per cent poly- 
morphonuclear leukocytes. The urine was 
negative except for an occasional red blood and 
pus cell. The Wassermann reaction was 
negative. 

The patient was placed on sulfapyridine 
therapy (744 gr. every six hours) and the 
temperature dropped to normal in twenty- 
four hours. On the second day while being fed, 
the patient suddenly ceased breathing. 

A partial autopsy was performed about two 
hours after death. The positive findings exclu- 
sive of the genitourinary tract were (1) bilateral 
bronchopneumonia, (2) pulmonary atalectasis, 
lower left lobe, (3) congenital absence of left 
adrenal gland, (4) congenital kyphoscoliosis of 
thoracicolumbar vertebrae, (5) congenital] bi- 
lateral absence of the twelfth rib and (6) con- 
gestion of spleen and liver. 

The chief findings of interest were in the 
genitourinary tract. (Fig. 8.) In order to 
facilitate a careful study, the kidneys, ureters, 
bladder, uterus and vagina were removed 
intact. A detail description of the findings are 
presented. 
© A large kidney mass was situated on the right 
side at a lower level than normal and part of 
the renal mass was situated over the vertebrae. 
The lower portion of the mass was the right 
kidney which measured 5.5 by 3 by 2 cm. The 
left kidney, which was situated at the upper 
pole of the mass measured 2 by 1 by 1 cm. 
The kidneys were covered by a thin layer of 
retroperitoneal fat and peritoneum. 

On cross section, the cortex and medulla of 
each kidney appeared to be of normal archi- 
tecture. The right cortex measured 5 mm. and 
the left cortex 2 mm. The right renal pelvis 
was of the intrarenal type and consisted of two 
major calyces. The left pelvis was of a similar 
type but rudimentary in character. The right 
adrenal gland was found in its normal position 
but separated from the right kidney. It weighed 
16 Gm. and appeared normal on gross examina- 
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Fic. 7. Case u1. Bilateral pyelogram showing a 
crossed ectopia with fusion on the left side. 


tion and cross section. The left adrenal was 
absent. 

Emerging from the hilus of the right kidney 
was a normal sized ureter which presented 
several kinks and twists in its midportion as it 
coursed downward into the pelvis. The ureter 
from the upper left kidney was decidedly 
thinner and almost filamentous in character. 
The ureter from the lower right kidney passed 
down on the right side of the body. The ureter 
from the upper left crossed ectopic kidney 
began slightly to the right of the vertebrae 
and passed down on the left side of the body. 

A small incision was made in the lower por- 
tion of the right ureter. A small probe was 
passed and entered a large mass in the bladder 
area which was dumbbell shaped with a central 
transverse constriction and measured 6 by 3 
cm. This mass was opened in the lower portion 
and revealed about 15 cc. of urine in the lower 
end within a pouch-like sac which resembled 
the urinary bladder. The incision was extended 
upward and in the upper portion of the sac a 
structure resembling the cervix uteri was found 
above the bladder and this was surrounded by 
a pouch which resembled the vagina and con- 

tained about 30 cc. of urine. The cervix was 
incised and found to open into an infantile 
uterus which formed the upper portion of the 
dumbbell mass described above. The uterus 
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VE SICO=VAGINAL FISTULA 

ALADDER- OPENED & RETRACTED LATERALLY 
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Fic. 8. Case 1v. Drawing of vathcheaiinl specimen showing 
(1) ectopic ureter opening into uterus, (2) crossed ectopia 
with fusion and (3) congenital vesicovaginal fusion. 


was very small but appeared complete in all 
respects, i.e., a small cervix, tiny endometrial 
cavity, two small Fallopian tubes (1.5 cm. 
in length) with a tiny pea-sized ovary (2 mm. 
in diameter) at each end. The probe which was 
passed down the right ureter emerged into the 
upper fundic portion of the uterine cavity. 

A small incision was made into the lower por- 
tion of the thin left ureter and a fine silkworm 
probe was passed down for a short distance but 
met an impermeable obstruction about 0.5 cm. 
from the bladder. It was apparent that the 
left ureter entered the bladder but was occluded 
in its lower portion. Careful examination of 
the bladder revealed a ureteral orifice on the 


left side near the fundus of the bladder but the 
silkworm probe encountered an obstruction 
about 0.5 cm. up in the left ureter. There was 
no ureteral orifice in the right side of the 
bladder. 

The bladder and vagina appeared to com- 
municate with each other and formed a large 
cloacal cavity. The lower end of the vaginal 
portion of the cloaca was sealed off from the 
lower external portion of the vagina. A silver 
probe was passed through the urethral orifice 
of the bladder and appeaved unobstructed at 
the external urethral orifice. Close inspection 
of the external genitalia revealed no unusual 
changes. The septum between the urethral 
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and vaginal orifices was intact. A probe was 
passed into the vagina for a distance of 2 cm. 
and the vaginal vault was found to be closed 
off from above. 

The microscopic findings were consistent with 
the above descriptions and do not warrant 
further elaboration. The final diagnosis in 
regard to the genitourinary tract was: (1) 
Crossed ectopia with fusion (left ectopic kidney 
in superior position); (2) ectopic right uretral 
orifice in uterus; (3) congenital stricture of left 
ureter; (4) congenital displacement of the 
bladder and vagina; (5) congenital atresia of 
the vagina; (6) congenital vesicovaginal fistula; 
(7) cloacal anomaly, and (8) congenital absence 
of the left adrenal gland. 


CONCLUSIONS 


1. The author has collected forty-seven 
new cases of crossed ectopia with fusion 
and has added four personal cases which 
brings the total of reported cases to 337. 
On the other hand, this anomaly is en- 
countered about once in every 7,500 
autopsies. 

2. These figures would indicate that 
this condition is one of the rarer forms of 
congenital renal anomalies. The author is 
of the opinion that the above figures do 
not reveal the true incidence of the con- 
dition as undoubtedly many more cases 
have been encountered but have not been 
reported for various reasons. 

3. The generic term—crossed ectopia 
with fusion—is more desirable than uni- 
lateral fused kidney or unilateral elongated 
kidney. The latter terms are ambiguous 
and are easily confused with other uni- 
_ lateral congenital anomalies of the kidney. 

4. There are six anatomical varieties 
of this anomaly which are presented in 
the order of relative frequency: viz., (1) 
elongated (with ectopic kidney in inferior 
position), (2) sigmoid (S), (3) “L” (transi- 
tional form), (4) disc (fusion of medial 
borders), (5) lump (irregular fusion) and 
(6) elongated (with ectopic kidney in 
superior position). 

5. The age and sex incidence of this 
anomaly apparently has little significance 
from an embryological or clinical stand- 
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point. In the 337 cases reviewed, sex inci- 
dence ratio was 4 males to 3 females. The 
majority of the cases occurred in indi- 
viduals below the age of fifty years, par- 
ticularly in the third, fourth and fifth 
decades of life. 

6. There is no symptom-complex char- 
acteristics of this anomaly. The outstand- 
ing symptoms are pain and a palpable mass 
which are frequently accompanied by 
various urinary symptoms or abnormal 
urinary findings. 

7. The diagnosis was made by autopsy 
in 120 cases, particularly in the early re- 
ports and in necropsies of children dying 
of various diseases. An accurate clinical 
diagnosis was made by urographic methods 
In 134 cases and at operation in thirty- 
seven cases. 


8. The most important diagnostic 


‘method is retrograde pyelography. Failure 


to make an accurate preoperative diagnosis 
may lead to dire results. 

g. This anomaly is accompanied by 
various renal diseases, particularly infec- 
tion and dilatation of the pelvis. The 
crossed ectopic kidney is more susceptible 
to these pathological lesions than the 
non-crossed kidney. 

10. The surgical treatment may be 
conservative or radical and is governed 
by the nature of the pathological lesion, 
the extent of fusion deformity and the 
condition of the patient. 

11. Conservative or palliative surgery 
can be undertaken in this anomaly with 
as little risk as in the normally formed 
kidney. Symphysiotomy combined with 
nephropexy may be employed with good 
results in cases presenting no significant 
pathological lesions but accompanied by 
pain of renal origin. 

12. Radical operation consists of re- 
moval of one renal component of the fusion 
anomaly, i.e., heminephrectomy. It is a 
safe surgical procedure which can be 
performed with great facility and minimum 
shock by the well trained genitourinary 
surgeon in the absence of unusual ana- 
tomical or pathological complications. 
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IMPROVED GRAFTING TECHNIC FOR BURNS OF THE 
EXTREMITY 


Watter B. MaAcomBER, M.D. AND Henry §S. PATTON, M.D. 


ALBANY, NEW YORK* 


SATISFACTORY technic for skin 
A grafting large granulating burns has 
been a problem in Army general 
hospitals. A presentation is being made of 
the following procedure because it has 
certain advantages, especially in large 
single plaque burns of the extremities. 
The end result has little or no scar tissue. 
The graft is more pliable and durable, 
eliminating the possibility of future skin 
grafting on the same individual. 

After observing a large number of 
severe burns, particularly of the extrem- 
ities, we have noticed that this method 
yields minimal loss of graft and requires 
fewer postoperative dressings. The healing 
of the grafted area is more rapid than where 
the grafts have been placed either over the 
granulations or upon a pared surface. The 
above factors are very important in rapid 
rehabilitation of burned casualties of the 
Army. This technic is exacting and some- 
what time consuming so that a well trained 
team is advantageous. 


OUTLINE OF GRAFTING TECHNIC 


1. Grafts taken in a wide sterile field 
with no contamination from burn 
areas. 

2. Burn extremity prepared for surgery 
with saline compress. A compression 
Esmarch bandage is applied from toe 
to tourniquet level. 

3. Tourniquet applied. 

4. Blunt avulsion of granulation tissue 
down to fat. 

5. Suture of perforated grafts edge to 
edge. Grafts are perforated in direc- 
tion of Lines of Langer of burned 
extremity. 


-OAKLAND, CALIFORNIA 


6. Application of circular gauze dress- 
ings moistened with physiological 
saline. Outer dressing of woven elastic 
type for splinting. 


PREPARATION OF PATIENT 


Early burn cases should be given ade- 
quate supportive therapy. During debride- 
ment, grafting and postoperatively, patient 
should be on vigorous and active sup- 
portive therapy. 

Pressure dressings over fine mesh oint- 
ment gauze alternated with wet saline 
dressings over fine mesh gauze and at times 
saline baths are the ideal preoperative 
necessities to burn care. After four to five 
days rest from débridement, ointment 
dressings, saline baths and saline com- 
presses may be used as indicated by the 
condition of the patient and the amount of 
infection present. Sulfatherapy as well as 
penicillin naturally is used when indicated. 

Burns should be prepared for grafting 
ten to twenty days after the iitial acci- 
dent. Skin coverage at the earliest possible 
time following the burn saves lives by 
preventing loss of body fluid and saves 
contracture and functional loss by the 
rapid subsidence of infection. 

If an extremity is to be grafted, the area 
is prepared ten days before surgery by wet 
physiological saline compresses every four 
hours day and night. All hair in the imme- 
diate vicinity of the burn is removed as 
well as any macerated epithelium. A 
dressing is done just prior to the surgical 
procedure so that maximal drainage is 
removed on entry to the surgical am- 
phitheater. The burn granulations are 
prepared in surgery by cleansing the 


* Formerly Lt. Col. Medical Corps, Army of the United States. 
t Formerly Major, Medical Corps, Army of the United States. 
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old. 


granulations with ether and, following this, 
the surrounding skin is prepared in the 
usual manner for any surgical procedure. 
Granulations should be cherry red and 
without observable drainage. Two derma- 
tomes are used to take the grafts which 
are usually .o20 to .030 of an inch thick. 
When there is an area which may be 
covered in one procedure, having two 
operators take grafts alternately from the 
back, abdomen or chest, greatly speeds up 
the procedure and decreases anesthetic 
time. 

The donor sites are then covered. A 
sterile Scultetus binder may be placed be- 
neath the patient within sterile towels prior 
to surgical preparation of the donor site 
and at the end of the procedure may be 
unrolled and thus used to cover the donor 
‘ site with a rapid, uniform and stable sterile 
dressing. After application of xeroform 
ointment gauze dressing on the donor site, 
one may turn to the contaminated burn. 

The extremity is then elevated and a 
pneumatic tourniquet is applied following 
a compression bandage of Esmarch type 
or bias muslin which has been wrapped 
from the tip of the extremity up to just 
below a point in the region of the tourni- 
quet so as to produce an avascular extrem- 
ity. The infected granulations are then 
avulsed with the handle of a Bard-Parker 
knife. Ten to fourteen days gives adequate 


Fic. 1. Air crash burn of face, six weeks 
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Fic. 2. Thick split graft to 
forehead. Perforations in 
lines of Langer; granu- 
lations avulsed; grafts ap- 
plied ten days after receipt 
of patient; definite surgery 
incomplete. 


time for the granulations to form a cleav- 
age plane through which the scalpel handle 
may slip leaving a bed of edematous fat 
traversed by superficial veins. The central 
portion will slip off readily except for an 
occasional spot where skin has remained 
intact. This may be left as an island to 
perforate the graft. If the blade handle is 
then used to undermine laterally the edges 
of the burn, it will be found that a cleavage 
plane is present which carries back to nor- 
mal vascular skin borders. Following this 
slight undermining, the purple edematous 
granular edge may be removed leaving a 
perpendicular skin edge. Thus one has a 
viable recipient bed for the graft, free of 
tissue with impaired vascularity. As all 
scar producing elements have been re- 
moved, it is the desired recipient site for 
any graft. 

While the graft recipient site is being 
prepared, the nurses are perforating the 
grafts and a junior surgeon is suturing 
grafts together at one edge as this will 
speed the procedure. The perforations are 
placed in line with the Lines of Langer of 
the recipient extremity. This makes a more 
normal end result with less contracture. 
The graft is then tailored into position and 
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Fic. 3. Third degree burn of back, Fic. 4. Thick split graft replace- 
three weeks after injury. ment; grafts applied one week 


after débridement. 


Fic. 5. A and B, air crash burn of hands and forearms, ninety days following 
injury. c and D, thick split grafts, applied tenth and twentieth days following 
receipt of case, by described technic. 
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Fic. 6. a and B, air crash burns of legs, ninety days following injury. 


c and D, thick split graft, result twenty-one days following applica- 
tion of grafts; = and F, end result of grafting technic. Only one 
grafting procedure was necessary for entire right leg. 


sutured edge to edge with a running locked 
suture of fine silk. The leg is still under 
tourniquet and no vessels are tied. With 
care hemostasis may be obtained by the 
final dressing. The graft is then sprinkled 
lightly with sulfathiazole powder. It has 
been observed that the powder absorbs 
early secretions and allows dressings to be 
removed without disturbing grafts. We 
have found that it is absolutely necessary 
to have a pressure stent of several layers of 
wet gauze bandage in depressed areas such 


as about the malleolus and in the popliteal 
fossa. In raised areas such as over the 
malleolus and over the crest of the tibia, 
the opposite is true and lateral pressure 
dressings should be applied so as to prevent 
excessive direct pressure upon these areas 
which will cause necrosis of the graft. A 
pressure dressing of roller gauze moistened 
with sterile physiological saline is applied 
evenly and smoothly around the extremity. 
This usually consists of a five yard roll of 
gauze which has four to five layers. It is 
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Fic. 8. 


JUNE, 1947 


Fic. 7. A, compression bandage prior to tourniquet; B, avulsion of granulation leaves 
ideal recipient site; c, perforated thick split grafts applied under tourniquet; Dp, proper 
wet saline pressure dressing with hand in “position of function.” Tourniquet is 
removed after application of dressing. 


ft being applied to leg after avulsion Fic. 8. B, example of similar burns treated with 
technic under tourniquet. pinch grafts. Note deformed area of donor 
sites. 
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wrapped circularly with enough pressure 
to prevent any hematoma forming beneath 
- the graft, without embarrassment of circu- 
lation of the extremity itself. The dress- 
ing must start at the toe or finger tip and 
gradually decrease its pressure proximally. 
The foot, knee and groin and points 
where decubitus ulcers might occur are well 
protected with abdominal pads. Following 
this a dry gauze roll, as previously de- 
scribed, is used to protect the wet dressing 
and further immobilize the extremity. 
Woven elastic type bandages are then used 
under careful tension for splinting and 
as an overall dressing. The toes or fingers 
are left exposed so that they may be 
watched for any embarrassment of circula- 
tion. The pneumatic tourniquet is then 
removed. The extremities are elevated 
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and remain so through the full healing 
time. 

The first dressing is done on the third 
day and if no drainage is present may be 
changed at once from saline to xeroform. 
Sutures are removed from the fourth to 
sixth day as indicated. 


SUMMARY 


A satisfactory technic in a large hospital 
installation for treating large burned areas 
has been presented. Its advantages are: (1) 
An ideal recipient site. (2) The absence of 
infected, scar-forming granulations beneath 
the grafts. (3) Minimal postoperative 
dressings. (4) Shorter healing period. (5) 
A resulting softer, more pliable and durable 
graft. 
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MERCURY~—ITS ROLE IN INTESTINAL DECOMPRESSION 
TUBES 


Meyer O. Cantor, M.D. 
DETROIT, MICHIGAN 


HE réle of mercury in the balloon of 

intestinal decompression tubes ap- 

pears to be misunderstood. Most sur- 
geons are under the erroneous impression 
that it is the weight of the mercury that 
carries the intestinal decompression tube 
down the gastrointestinal tract. The effect 
of gravity upon the weighted head of the 
tube is thought to constitute the propulsive 
mechanism. 

The use of mercury in intestinal obstruc- 
tion is not new. One hundred fifty years 
ago mercury was used by mouth in its free 
form in the treatment of bowel obstruc- 
tion. In the Index of the Surgeon General 
from the years 1780!” to 1850*** no less 
than fifty articles can be found describing 
the action and use of metallic mercury by 
mouth in the treatment of bowel obstruc- 
tion. Although this method of treatment 
fell into disrepute for obvious reasons, cer- 
tain fundamental points were learned by 
these surgeons. First, it was not the weight 
of the mercury that was of value, but it 
was the fluidity, the lability, the very 
““quick-silver” qualities of the mercury 
and its marked power of cohesion that were 
the desirable physical properties of the 
mercury. Further, it was found that liquid 
mercury was completely innocuous in the 
gastrointestinal tract. These two points 
constitute the most desirable physical 
properties of mercury. 

The first use of mercury in a gastro- 
duodenal tube appeared in 1928 with the 
publication by Wilkins’ of a mercury 
weighted gastroduodenal tube. This tube 
was 3%¢ inch in diameter and the mercury 
was packed solidly into the head end of the 
tube. (Fig. 1.) An examination of this 
figure, readily discloses the obvious fact 
that the only physical property of mercury 


utilized here was the weight. Because the 
mercury was closely confined in so small a 
space, there was no opportunity for the 
lability and cohesive power of mercury to 
be utilized. The very title of the paper 
indicates quite clearly that the weight of 
the mercury was the prime object. 

The next reference to the use of mercury 
in intestinal decompression tubes was the 
paper by Harris® and the work of Sivertsen,° 
in which the mercury was placed into the 
balloon of a Miller-Abbott tube in an effort 
to weight it and to get the effect of gravity 
upon the “weighted” head of the tube. 
Here again, we note that it is weight that 
was the chief property desired. Harris’ 
in his single lumen tube used the same 
position of the balloon along the shaft of 
the distal end of the tube (Fig. 2), but 
placed 4 cc. of mercury in the balloon. It 
should be quite evident from an examina- 
tion of Figure 2 that as long as the shaft 
of the tube passes through the balloon 
containing the mercury there can be no 
“free-flow” of mercury. The shaft of the 
tube must of necessity limit the lability 
of the mercury with the result that again 
the only physical property of the mercury 
utilized would be its weight* and the effect 
of gravity upon its weighted head. 

If it were merely weight that was desired 
in the head end of an intestinal decompres- 
sion tube, there are other elements that are 
heavier than mercury and hence more desir- 
able from that point of view. An examina- 
tion of the table of elements and their 
atomic weights,!! disclosed the fact that 
there are eight elements whose atomic 


*The Pilling Company in their advertisements in 
the Annals of Surgery advertise the “Harris Mercury 
Weighted Tube.” Here again, we find weight as the 
essential point. 
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Fic. 1. In the Wilkins tube the mercury is tightly packed 
into the distal end of a 34¢ inch tube; weight only is 
utilized here. No mobility of the mercury possible. 


weights exceed that of mercury with an 
atomic weight of 200.61. Some of these 
elements such as radium (atomic wt. 
224.95), radon (atomic wt. 222), and tho- 
rium (atomic wt. 232.15) cannot be used 
because of their physical property of radio- 
activity. This property makes their use to 
weight and the head of an intestinal decom- 
pression tube impossible. Thallium (atomic 
wt. 204.39) cannot be used because of its 
toxicity in the event that the balloon 
would break freeing the thallium into the 
gastrointestinal tract. Bismuth (atomic wt. 
209) is much too brittle as a metal and not 
readily available. It has no fluidity or 
cohesive power that would make its use 
in the head of a tube desirable. The only 
remaining element heavier than mercury 
is lead (atomic wt. 207.20). If it is weight 
alone that is desired, why not use lead 
which is heavier than mercury? In addition 


to being heavy, it is relatively non-toxic in 
the gastrointestinal tract because it would 
be excreted before much absorbtion could 
occur. It should be quite apparent that 
although lead is heavier than mercury, Its 
other physical properties of being a solid 
mass and inert would not fit it well for use 
in an intestinal decompression tube which 
is expected to pass through “sinuous 
passageways with sphincters” as is found 
in the gastrointestinal tract. Mercury, on 
the other hand, because of its fluidity and 
cohesive power is eminently suitable for 
usé in the balloon of an intestinal decom- 
pression tube because it literally flows 
downward through narrowed portions of 
the bowel and passes sphincters easily. 
Since mercury is to be used in the head 
end of the intestinal! decompression tube, 
such tubes must be constructed to utilize 
the physical properties of mercury to the 


‘ 
: 
4 : : 
: 
: 
4 
3 
4 
a 
i 
4 


692 American Journal of Surgery Cantor—Mercury in Intestinal Tubes 


~ 


A, B, 


utmost and not merely its weight. Metallic 
mercury is liquid even at the lowest tem- 
peratures. It is a coherent, mobile liquid, 
which does not wet glass or objects placed 
in it. It remains liquid under a wide range 
of temperatures from —39 to plus 360. 
It remains unchanged in dry air, oxygen, 
nitrous oxide and carbon dioxide, but in 
damp air it slowly becomes coated with a 
film of mercurous oxide which is not par- 
ticularly important when used in a tube 
head. Mercury remains unattacked by di- 
Iutesulfuric acid and hydrochloric acid when 
concentrated has only slight action upon 
the mercury. This property, its complete 
insolubility in acids, makes mercury an 
excellent element for use in the head end of 
the tube because it is completely non-toxic 
in its metallic form. Reviewing the physical 


40 


JUNE, 1947 


seqans 30S 


Cc. D, 

Fic. 2. The tube “heads” illustrated here are: a, Johnston; B, 
Miller-Abbott; c, Harris; p, Cantor. Note the close similarity be- 
tween the head of a, B and c. In all three the shaft of the tube 
passes through the balloon and the end of the tube is open. Note 
that in the Cantor tube a loose balloon is applied at the tip. 


properties of mercury, we find its lability, 
marked motility, and cohesive power as 
being the most desirable features for its use 
in the head of an intestinal decompression 
tube, and its non-toxicity and weight 
as being of secondary importance. 

To utilize all these physical properties of 
mercury to their best advantage, it Is 
necessary that the mercury be placed in a 
bag that will permit a free range of motion. 
We must not limit the free play of the 
mercury in the balloon if we are to utilize 
these most desirable properties. For this 
reason, we designed a tube (Fig. 3) which 
permits the maximum utilization ot all the 
physical properties of metallic mercury 
and not merely the effect of gravity upon 
its weighted mass. One notes in examining 
Figure 3 that the ample balloon at the 
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terminal end of the single lumen tube 
permits a “free-flow” of the metallic 
mercury. 

With the mercury trapped in a balloon 
which permits it to flow freely, it is only 
necessary to place the patient into positions 
so that the mercury will always have an 
opportunity to flow downhill or from side- 
to-side in order to secure the rapid passage 
of such a tube far down the gastrointestinal 
tract. It must be remembered that the 
tube will not run uphill. 

When we make the statement, “the tube 
will not run uphill” we assume that there 
is no peristaltic activity pushing it along. If 
the stomach is in tone and peristaltic 
waves are present, such a tube will rapidly 
pass down the gastrointestinal tract with- 
out any further ado. However, since we use 
the tubes in all types of intestinal distention 
many of the patients either have no peri- 
staltic waves or those that are present are 
in the reverse direction. In such cases, 
the maximum utilization of all the physical 
properties of the mercury and a knowledge 
of anatomy which permits us to maneuver 
the patient about so that the part to which 
the tube head is to go into will always be 
downhill, helps tremendously in securing 
the downward passage of the intestinal 
decompression tube. 

In inserting a tube of this type into the 
nose, if the head of the patient is hyper- 
extended with the patient on his back, the 
nasal passage runs downhill so that the 
tube readily drops into the nasopharynx. 
Then, sitting such a patient up and a drink 
of water results in the balloon and tube 
dropping into the stomach. From this 
point on, a knowledge of certain funda- 
mental anatomical facts is of great value. 

When the patient lies flat on his back, 
the fundus of the stomach comes to lie 
posterior to the antral portion. As a result, 
if the tube is passed and the patient lies 
quietly on his back, the weighted head 
of the tube would drop into the pouch of 
stomach in the left paravertebral gutter 
where the fundus comes to lie. Motion of 
the patient and putting the pylorus (apex 
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Fic. 3. In the Cantor tube the loose balloon is 
applied to the end of the tube. This permits a 
“free-flow” of mercury and permits the utiliza- 
tion of all the physical properties of the mer- 
cury. It is the mobility, the lability and marked 
cohesive power of the mercury and the motion 
of the patient that carries this tube down and 
not merely the effect of gravity upon a 
weighted mass, although this latter effect is 
also utilized to its best advantage. 


of the stomach funnel) in a position so that 
it will be downhill readily causes the tube > 
to pass through the pylorus. To accom- 
plish this turning the patient on his right 
side makes the pylorus assume a downhill 
position. Now if we bear in mind the fact 
that the first portion of the duodenum is an 
ascending limb (uphill), it becomes desira- 
ble to elevate the foot of the bed twelve 
inches in order that this limb become 
downhill. 

The second portion of the duodenum 
runs downward. To utilize this anatomical 
fact, we lower the foot of the bed and put 
the patient up on a backrest. The third 
portion of the duodenum runs transversely 
from right to left. Turning the patient on 
his left side would result in the tube head 
running down the incline. From this point 
on, motion of the patient and the free 
flow of the mercury in the tube head readily 
carries the tube downward. We encourage 
these patients to move freely. The emphasis 
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on early ambulation and motion in bed in 
recent years has demonstrated its great 
value in preventing vascular, pulmonary 
and gastrointestinal complications. Utiliz- 
ing the effect of motion of the patient upon 
a freely flowing metal such as mercury at 
the head end of an intestinal decompression 
tube, great success in its passage has 
resulted. 


CONCLUSIONS 


1. The physical properties of mercury 
that make it useful in the “head”’ of an 
intestinal decompression tube are mobility, 
lability and great cohesive power, as well 
as its complete lack of toxicity. The weight 
of the mercury, although helpful, is not the 
most desirable property. 

2. To utilize all the desirable physical 
properties of mercury as a _ propulsive 
mechanism, a single lumen tube with the 
balloon free and ample at the end of the 
tube, must be used. 

3. Motion of the patient not only pre- 
vents complications but also aids 1m- 
measurably in securing downward passage 
of the tube. 
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EARLY DIAGNOSIS IN RADICAL RESECTION OF 


\ 


CARCINOMA OF THE LOWER ESOPHAGUS* 


I. Darmn Puppet, M.D. 
Diplomate of the American Board of Surgery 
COLUMBUS, OHIO 


HE only method of treatment of 
carcinoma of the lower esophagus 
or of the fundus of the stomach in- 
vading the cardia that has given some real 
hope of cure is transthoracic radical resec- 
tion. Probably no one has reported exten- 
sive enough personal experiences with 
radical resection to conclude as to the 
ultimate value of the operation. However, 
in reviewing over one hundred cases which 
have already appeared in the literature 
by Adams and Phemister,! Phemister,? 
Churchill and Sweet,* Sweet,4 Ochsner 
and DeBakey,* Clagett® and others, one 
gains the idea that in certain cases it has 
been demonstrated to be the best method 
of palliation. It does give hope of cure, 
although it is too early to establish its 
exact value from the standpoint of curabil- 
ity. Nevertheless, in reviewing the re- 
ported cases, one gains the impression that 
the percentage of cures will be disheartening. 
The principal reason for this poor outlook 

is that patients often come to our hospital 
in the ancient stage of the disease, so that 
the local and general conditions frequently 
make them poor subjects for resection. On 
the other hand, one also not infrequently 
notes the relative ease with which some of 
these patients convalesce after resection, 
only to die a few months later from metas- 
tasis. The ultimate high fatal issue would 
seem to be determined more by the late 
diagnosis and Iate resection of the diseased 
esophagus than by the manner of execution 
of the modern operation. The preoperative, 
anesthesia, operative and postoperative 
technics have been largely mastered in 
recent years, so that the hospital morbidity 
and mortality have progressively decreased 
to within reasonable limits. We believe 


that the most important factors in curing 
patients with carcinoma of the lower 
esophagus would be an improvement in the 


early diagnosis and then early radical 


resection of this diseased area. 

The problem of early diagnosis of car- 
cinoma of the esophagus is often difficult 
and very much similar to the problem of 
early diagnosis of cancer occurring in 
other inaccessible organs. There are at 
the moment at least four outstanding 
factors which lead to too late radical surgi- 
cal intervention. These can, perhaps, be 
best emphasized by a review of a few illus- 
trative cases: 


CASE REPORTS 


Caser. R. D., No. 454595—epithelioma of 
the lower esophagus: The author removed the 
specimen (Fig. 1) transthoracically from a man 
of sixty-three years, who had a so-called palli- 
ative gastrostomy four months following the 
onset of symptoms of esophageal obstruction. 
At the time of gastrostomy the patient was still 
in good general condition. Eight months later, 
after leading a very unpleasant existence with 
the gastrostomy he came to University Hospital 
claiming that he would rather die than live 
longer with the opening in his stomach. He was 
greatly emaciated, having lost more than 70 
pounds in body weight. After careful pre- 
operative preparation, the lower 3 inches of 
esophagus and about half of the adjacent 
stomach were removed. (Fig. 1.) Mediastinal 
lymph nodes which could be seen were the seat 
of metastasis and were removed. The epithe- 
lioma had already invaded the gastrosplenic 
ligament to adhere to the spleen sc that 
splenectomy (Fig. 1) was necessary. Post- 
operatively, the patient had no difficulties with 
the anastomosis and was eating a regular diet 
satisfactorily by the twenty-first day. The 
gastrostomy opening was closed on the forty- 


*From The Department of Research Surgery, The Ohio State University, Columbus, Ohio. 
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_Epithetioma 


Spleen 


Fundus of 
stomach 


in ‘esophagus 


Fic. 1. Note the extensive involvement of the fundus of the stomach by epithelioma which originated in the lower 


_ ‘esophagus. The spleen was removed because it was adherent to the cancerous mass. 


Cancerous erosion 
of trachea. 


“sesophageal hemorrhage 


Fic. 2. Upper: Note the squamous cell carcinoma which eroded the esophagus 
just above the carina. Lower: Note the dark area of the esophagus from 
which fatal hemorrhage occurred probably due to erosion of a bronchial 
artery at the bifurcation of the trachea. 


fifth day. This patient died suddenly at his 
home in Toledo, Ohio, over three months 
following resection. Autopsy was not obtained, 
so that the exact cause of death was not 
learned. 


Comment. There are probably too many 
surgeons who are still doing so-called pal- 


liative gastrostomies without even con- 
sidering the modern radical operation. 
This constitutes a factor which leads to 
delay in resection or more frequently to 
complete denial to the patient of the 
benefits of the resection operation. Gas- 
trostomy for carcinoma of the esophagus as 


3 
| 
; i 
x 
Carina 
‘ 


Vor. LX XIII, No. 6 


we now know, and as is brought out by 
this case, is frequently more brutal than 
palliative. 


Case u. H.L., No. 456523—epithelioma of 
esophagus: This necropsy specimen (Fig. 2) 
was removed from a man of forty-eight years 
of age who complained principally of severe 
dysphagia dating back only four weeks prior 
to esophagoscopy. Biopsy then revealed a 
squamous cell carcinoma of the esophagus. 
Exploratory thoracotomy was done by someone 
else less than six weeks following the first 
symptoms. At that time the cancer had already 
invaded the left recurrent laryngeal nerve and 
had become densely adherent to the mid- 
portion of the arch of the aorta. The case was 
classed unresectable. Palliative gastrostomy was 
later done. The patient lived a miserable life 
and died of massive hemorrhage four months 
following onset of symptoms. Examination of 
the specimen revealed erosion of the trachea 
and an area from which fatal hemorrhage 
occurred. (Fig. 2.) 


Comment. Obviously, no one knows the 
answer to early diagnosis of this type of so- 
called silent carcinoma of the esophagus in 
which overt signs and symptoms first 
appear late in the course of the disease. 
There is now no known way to detect early 
the existence of such a cancer in the body, 
let alone its localization in such an inac- 
cessible place as the esophagus. The so- 
called periodic examination which has 
proven so successful in the discovery of 
early cancer of certain more easily accessi- 
ble regions, such as the cervix uteri, does 
not yet seem feasible to disclose so-called 
silent lesions of other organs, such as those 
of the stomach and esophagus. With our 
present knowledge of the cancer problem, 
early diagnosis of these cases will remain 
rather a remote possibility. 


Case ut. C. G., No. 455467—adenocarci- 
noma of fundus of stomach invading the cardia: 
The patient from whom this specimen (Fig. 3) 
was removed transthoracically was fifty-seven 
years of age and of more than average intelli- 
gence. However, he treated lightly the slightly 
annoying substernal discomfort and the slight 
hold up in the passage of food from the esopha- 
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Lower esophagus and 
sbomach as resected. 


Adenocarcinoma 


gastric mucosa 

Fic. 3. Note the normal esophageal mucosa above 
and the normal gastric mucosa below this 
adenocarcinoma of the fundus of the stomach 
which invaded the lower esophagus. 


gus into the stomach which he experienced for 
twelve months. After one year, the dysphagia 
had become severe enough for the patient to 
seek the aid of his local physician who in turn 
referred him to an internist. A diagnosis of 
spasm of the cardia was made following 
fluoroscopy during barium swallow. Esoph- 
agoscopy was not done. Only after a delay of 
another eight months, during which tincture 
of belladonna in various amounts was ad- 
ministered and without relief, was the patient 
referred to a surgeon. Esophagoscopy then 
revealed a stenosing lesion of the lower esopha- 
gus. Biopsy disclosed adenocarcinoma. The 
lower 3 inches of the esophagus and the upper 
half of the stomach were removed along 
with mediastinal nodes which were the seat 
of metastasis. The postoperative course 
was uneventful. The severe interscapular 
pain which required narcotics before operation 
soon disappeared. X-ray showed typical find- 
ings suggestive of carcinoma of the lower 
esophagus. (Fig. 4.) Postoperatively, the 
stomach filled rapidly and there was no hold 
up of barium in the esophagus as was revealed 
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Fic. 4. Roentgenography showed typical findings suggestive of carcinoma of the lower esophagus, as is seen 


on the left. Postoperatively, the stomach filled rapidly and there was no hold-up of barium in the esopha- 
gus as was revealed by fluoroscopy and by the other x-ray films which are shown. 


Site of 
anastomosis. 


Fic 


produced no 


stenosis and was well attached to the stomach. The area of anastomosis was well healed with- 
out gross or microscopic evidence of local recurrence of the tumor. There was no evidence of 
leakage or stenosis. The liver was the seat of extensive metastasis. 


by fluoroscopy and by the x-ray films shown in 
Figure 4. Three and one-half months after 
operation, the patient returned to University 
Hospital for a routine follow-up. He was ex- 
ceedingly happy to be able to eat normally after 
about two years of distress. He gained 12 pounds 
in body weight. On the day he was to be dis- 
charged to attend a football game, he developed 
chills and fever, prostration, jaundice and died 
within four days with extensive carcinomatous 
involvement of the liver. The omentum adhered 
well about the site of anastomosis. (Fig. 5.) 
The diaphragm produced no stenosis and was 
well attached to the stomach. The area of 
anastomosis was well healed without gross or 
microscopic evidence of local recurrence of the 
tumor. The liver was the seat of extensive 
metastasis. (Fig. 5.) This case again empha- 


sizes that early diagnosis is one of the essentials 
to the success of the resection operation. 


Comment. There is no doubt but that 
more vigorous education of the public 
concerning carcinoma of the esophagus is 
needed, with emphasis that now we have 
an operation that offers hope of cure when 
treatment is instituted early. If people are 
taught to consult their physician early for 
treatment of minor ailments, the oppor- 
tunity to discover early cancer of the 
esophagus will also be enhanced. 

The fourth factor which constitutes too 
little use of esophagoscopy, has been 
pointed out for years by Drs. Chevalier 
and Chevalier L. Jackson,’? and can- 


Ml. ;. The omentum adhered well about the site of anastomosis. The diaphra 
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not be too vigorously reemphasized. Today, 
there are probably stilltoo few esopha- 
goscopies done rather than too many. 
This procedure should be done more 
frequently in patients, particularly over 
thirty, who present relatively minor ab- 
normalities in the sensation of swallow- 
ing or symptoms such as vomiting, vague 
substernal discomfort, vague chest pain, 
cough or hoarseness which are otherwise 
unexplained.* One should be conscious of 
carcinoma of the esophagus long before 
some patients present dysphagia as a 
symptom and even if they never refer to 
pain. Whether roentgen investigation dur- 
ing the barium swallow is positive or nega- 
tive for this disease, the suspected patient 
should be subsequently studied by eso- 
phagoscopy. Esophagoscopy and biopsy 
should be later repeated as often as neces- 
sary after the first report of failure to find 
carcinoma. 

There is now reason to believe that 
earlier preoperative differentiation between 
malignant and benign lesions of these 
surfaces will prove more frequent by 
doing surface measurements of radio- 
activity!® by a Geiger-Mueller counting 
tube applied through a scope such as an 
anoscope or esophagoscope"™ an adequate 
time following the administration of a 
radioactive substance such as radiophos- 
phorus in tracer dose. At any rate, although 
a positive tissue diagnosis is desirable 
preoperatively, we believe that exploratory 
thoracotomy is necessary In a certain 
number of suspected cases in which the 
biopsy is negative in order to conform 
or rule out the presence of esophageal 
carcinoma. In this way certain cases 


can be detected and resected when the 


lesion is still easily removable and me- 
tastasis has not yet occurred. 


SUMMARY 


1. There are at the moment at least four 
outstanding factors which lead to too late 
radical surgical intervention in treatment 
of carcinoma of the lower esophagus. Too 
many surgeons are probably still doing 
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so-called palliative gastrostomy without 
considering the modern radical operation. 
“Silent” carcinoma of the esophagus in 
which overt signs and symptoms first 
appear late in the course of the disease is a 
second factor. Lack of education of the 
public concerning the edrly signs of cancer 
of the esophagus is a definite factor. Too little 
use of esophagoscopy and exploratory thor- 
acotomy constitute a fourth factor which 
leads to late diagnosis of cancer of the 
esophagus. 

2. Earlier diagnosis and early radical 
resection will advance us one step nearer 
to a more frequent cure for cancer of 
the esophagus. However, we _ realize 
that the esophageal cancer problem may 
not be satisfactorily solved until methods 
of prevention and/or of cure for advanced 
cancer and its metastases are found. 
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GRAFT FIXATION BENEATH TUBED PEDICLE FLAPS* 


Lizut. Cot. GEorcE BENTON SANDERS AND CAPTAIN RoserT BELL Lynn 


Chief of Surgical Service 


MEDICAL CORPS, ARMY OF THE UNITED STATES 


N the correction of surface defects of the 
leg and foot, it is often preferable to 
tubed from the 


defect have been inserted, tied and the ends left Iong. 


thigh rather than from the abdomen. The 
chief advantage of the thigh flap in these 
situations is its original proximity to the 
defect to be covered. This obviates the 
necessity for an intermediate carrier, such 
as the wrist in abdominal flaps, thus reduc- 
ing the number of stages in the entire 
procedure, and allows the patient a more 
comfortable position in immobilization 
during the final transfer of the flap. A 
disadvantage of the thigh flap is, that un- 
like the abdominal flap it is usually impos- 
sible to close the donor site beneath the 
tube by primary suture. An attempt is 
usually made to cover this defect by the 
application of a split thickness graft, in 
order to avoid infection and thrombo- 
phlebitis, to reduce dressing and nursing 
care to a minimum and to provide early 
ambulation. Difficulty is commonly en- 
countered in applying a dressing which will 


Assistant Chief, Surgical Service 


provide adequate pressure and immobiliza- 
tion to ensure good takes of such grafts 
without at the same time compromising 


Fic. 1. The stay sutures which reduce the size of the donor Fic. 2. The donor area has been covered by a 


single thick split skin graft taken from the 
opposite thigh. Note the guy sutures op- 
posite each stay suture. 


the overlying tube. Indifferent success is 
usually expected and obtained with such 
grafts. One method of circumventing this 
obstacle is a ‘time wasting three-stage 
procedure involving elevation of the flap, 
interposition of the split thickness graft 
between the flap and the donor site, and 
final elevation and tubing of the flap at the 
third stage. 

We propose to describe a one-stage 
method which has been entirely satis- 
factory in eight consecutive cases. 


METHOD 


In each of eight cases a tubed pedicle 
flap was fashioned from the medial aspect 
of the thigh and the donor area completely 
covered immediately by the application of 
a single split thickness skin graft cut from 
the opposite thigh with the Blair-Brown 
knife. Prior to application of the graft, the 


*From the Surgical Service, Vaughan General Hospital, Hines, III. 
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Fic. 3. The skin graft has been dressed with fine mesh vaseline gauze, the edges of which have been cut over each 


guy and stay suture and the stent of machinist’s waste has been applied beneath the tube. 
Fic. 4. Opposing sutures have been tied firmly over the stent beneath the tube. 
Fic. 5. Voluminous rolls of machinist’s waste placed on either side of the tube serve to protect and immobilize the 


tube. 


Fic. 6.Showing the appearance of the skin graft and tube on the twelfth day. 


width of the donor area was reduced by a 
row of end-on mattress sutures placed 
about 1 inch apart, the ends of which were 
left about 4 inches long after tying. Next, 
an equal number of guy sutures was sym- 
metrically placed in the opposite edge 
of the defect and were also left long. (Fig. 
1.) The skin graft was then applied to the 
reduced defect and sutured in place. (Fig. 
2.) A single layer of fine mesh vaseline 
gauze, large enough to overlap the defect 
by 1 inch, was carefully applied to the graft 
beneath the tube and cuts were made with 
scissors from the edge of the gauze to the 
margin of the graft over each stay and guy 


suture. Next, a stent-type dressing of 
machinist’s waste, not so large as to cause 
tension on the tube by elevation, and care- 
fully adjusted so as not to interfere with 
the vascular supply of the pedicle, was 
applied over the vaseline gauze and beneath 
the tube. (Fig. 3.) The mattress and guy 
sutures wefe then tied over the waste 
stent beneath the tube at the proper 
tension. (Fig. 4.) The cuts made in the 
edge of the vaseline gauze allow this to be 


done without disarranging the application 


of the vaseline gauze to the graft margin. 
The stent was then covered with a strip of 
vaseline gauze to protect the suture line in 
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the tube itself, and the tube was further 
protected by means of voluminous rolls of 
machinist’s waste on either side. This im- 
mobilized the tube and protected it from 
undue compression. Next, the dressed and 
protected tube was firmly but not too 
tightly wrapped with a 5 yard gauze roll 
‘which enveloped the entire thigh, and 
which was fixed in place by adhesive 
strips. (Fig. 5.) 


COMMENT 


In our brief experience, this type of dress- 
ing has the following advantages: 

1. It provides firm fixation, immobiliza- 
tion and sufficient pressure on the graft. 

2. It ensures protection and immobiliza- 
tion of the tube. 

3. Cutting of the superficial gauze dress- 
ing makes the tube easily accessible for 
frequent inspection without disturbing the 
stent dressing on the graft. 

The stent dressing is left undisturbed for 
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six or seven days, at the end of which time 
the sutures holding the stent in place are 
cut and likewise the sutures in the graft 
itself are cut and removed. It is important 
to leave the end-on mattress sutures in 
place for an additional four or five days. 
If this is not done, the area of the donor 
site will re-expand, pulling away from the 
edges of the graft, leaving a circumferential 
raw area between the graft and the skin 
edge. Fig. 6 shows the results obtained 
with this method. 


SUMMARY 
1. The difficulties of applying adequate 


pressure dressings to split skin grafts ap- 


plied to the donor areas beneath tubed 
pedicle flaps have been described. 

2. A satisfactory and efficient pressure 
dressing of the stent-type is described, 
which has resulted in complete takes of 
grafts beneath tubed pedicle flaps in eight 
consecutive cases. 
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CARCINOMA OF THE COLON IN CHILDHOOD AND 
ADOLESCENCE 


J. Harvey JOHNsTON, JR., M.D. 


JACKSON, 


the incidence of malignant neoplasia in 
childhood and adolescence is much 
more common than has been appreciated in 
the past. Not only is this true of sarcomas, 
which are admittedly common in youth, 
but epithelial malignancies are of sufficient 
frequency to warrant their consideration in 
differential diagnosis of childhood diseases. 
Only a brief perusal of recent literature 
convinces one of the frequency of car- 
cinoma of the breast, ovary and liver in 
young individuals. This is also true of 
carcinoma of the gastrointestinal tract and 
especially of carcinoma of the large bowel. 
Bacon,’ in a series of 1,995 collected cases, 
estimated the incidence of cancer of the 
sigmoid, rectum and anus below the age of 
thirty at 5.4 per cent. Rankin, * ina series of 
1,452 cases, found the incidence below this 
age to be 3.85 per cent. That cancer of the 
rectum is not an uncommon lesion in 
patients under twenty years of age is re- 
emphasized by Bacon* who cites ninety- 
four proven cases collected from the 


ik is becoming increasingly evident that 


literature. 


Cancer of the colon in children, as in 
adults, is less frequent than is cancer of the 
rectum and rectosigmoid, but occurs much 
more frequently than is generally realized. 
A recent case of histologically proven car- 
cinoma of the right half of the transverse 
colon, which was successfully treated by 
resection, served as an impetus for a review 
of the literature. This revealed adequate 
evidence of the fallacy of excluding colonic 
neoplasia in children and adolescents on the 
basis of age alone. (Table 1.) 


MISSISSIPPI 


CASE REPORT 


Case No. T-45-169121. W. B., a thirteen- 
year old colored male, was admitted to the 
Charity Hospital cf Louisiana at New Orleans 
on March 11, 1945, and was discharged April 
25, 1945. The case was diagnosed as adeno- 
carcinoma of the right half of the transverse 
colon, acute appendicitis and amebiasis. The 
patient complained of plain in the right 
abdomen. The onset of the present illness, 
was March 5, 1945, six days before admission. 
The patient began to experience intermittent, 
cramping pain in the lower abdomen. Two 
days after the onset of illness, he began to 
vomit with each paroxysm of pain. Vomiting 
was regurgitant and not projectile; vomitus 
contained no blood and was not feculent. 
There had been no bowel movement since the 
onset of the present illness. He noticed that 
his abdomen was becoming distended. *The 
patient gave no history of previous operations, 
and denied ingestion of persimmons, in- 
digestible foodstuff and passing worms per 
rectum. 

A review of symptoms revealed that the 
patient had not suffered with headaches or 
dizziness and only occasionally had upper 
respiratory infection. He never had pain on 
exertion, postural dyspnea, pedal edema, 
cough, sputum or hemoptysis. He experienced 
an occasional bout of indigestion two to three 
months previous to examination. These epi- 
sodes were apparently similar to his present 
illness but were milder in character. There 
were no enuresis, hematuria, penile lesions 
or discharge, hesitancy, dribbling and no joint 
or muscle weakness. 

Physical examination revealed the tempera- 
ture to be 100? F., pulse rate, 114; respiration, 
26; blood pressure, 108/60. He was a well 
developed, somewhat undernourished colored 
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TABLE I 


CARCINOMA OF COLON IN CHILDREN SIXTEEN YEARS OF AGE AND UNDER 
No. | Year Authority Age | Sex Location Microscopic Diagnosis Operation Survival 
I 1865 | Steiner* 9 M | Sigmoid Carcinoma None Died of obstruction 
2 1872 | Leijer!® 9 M | Sigmoid Carcinoma Artificial anus Died 11 days post- 
operatively 
3 1878 | Spanton and] 12 F | Cecum Encephaloid carci-| None 2 months—died of 
rost7 noma obstruction 
4 1883 | Maydl'8 12 F | Cecum ? fg 
5 1883 | Maydl'8 13 M | Cecum ? ? ? 
6 1885 | Clar’ 34% | M | Sigmoid Carcinoma ? ? 
7 1893 | Burger® 15 M | Ascending colon | ? Colostomy Died soon postopera- 
tively 
8 1895 | Mayo-Robe-| 14 F | Ascending colon | Columnar epithelioma] Resection . good health 6 mo. 
son ater 
9 1897 | Garrard!4 12 M | Sigmoid Colloid carcinoma Resection Over 6 months 
19 1897 | Petroff35 16 M | Hepatic flexure | Carcinoma Resection Classified as ‘“‘cure”’ 
II 1898 | Nothnagel” 12 M | Cecum is ? 
12 1898 | Israel15 13 M | Splenic flexure Colloid carcinoma ? ? 
13 1900 | Paultauf34 3 F | Sigmoi ones cell epithe- | None Died of obstruction 
ioma 
14 1900 | Zuppinger'é 12 F | Sigmoid Cylindric cell epithe- | None Death 
ioma 
15 1902 | Marsh23 15 M | Sigmoid Columnar cell carci=| Resection with anas-| Evidence of  recur- 
noma tomosis rence 4 mo. later 
16 1904 | Ruczynski‘5 13 M | Splenic flexure Cylindric epithelioma | Enterostomy Died Bove postopera- 
tive day 
17 1906 | Mandelung?? | 13 M |? vs ? 3 
18* | 1907 | Allbutt and] 10 M | Sigmoid(?) Colloid carcinoma 
Rolleston$ 
19 1907 | Bernouilles5 15 M | Sigmoid Alveolar carcinoma oO Death 
20 1908 | Clogg! 15 : ? 
21 1913 | Muralt%8 13 M | Ascending colon | Colloid cylindrical ep- | Appendicostomy Died 1st postopera- 
ithelioma tive day 
22 1913 | Parkinson33 9 M | Sigmoid Colloid carcinoma(?) | None Died 
23 1921 | Olmsteds2 14 M | Sigmoid Adenocarcinoma Mikulicz resection Alive 6 mo. _ post- 
y operatively 
24 1923 | Mouchet and} ro F | Splenic flexure Adeno-epithelioma ? 5 
Baranger?? 
25 1925 | Wainwright! | 11 F | Splenic flexure Gelatinous carcinoma | Colostomy; enteros-| Died 2 days _post- = 
tomy operatively 7 
26 1925 | Ullhorn50 334 | M | Sigmoid ? 
27 1926 | Clark? 16 M | Sigmoid Carcinoma Colostomy; biopsy Died 3 days _ post- ts 
operatively 
28 1929 | Chajutin? 14 F | Cecum Adenocarcinoma Incision and drainage | Died ; 
of abscess 
29 1930 | Drinkwater!? | 15 F | Descending colon | Colloid carcinoma . 8 days survival : 
30 1931 | Rocher and II M | Splenic flexure Adenocarcinoma ? Death 
Guerin‘4 * 
31 1933 | Walker and} 5 M | Cecum Adenocarcinoma Palliative resection Died 2 mo.  post- : 
Daly53 operatively 
32 1933 | Pouzet*! 14 M | Ascending colon Adenocarcinoma ? 314 months 
33 1933 | Wakeley®? 16 M | Ascending colon | Colloid carcinoma Palliative ileo-trans- | 4 months 
34° | 1935 | Pfeiffer and| 7 M | Transverse colon | Fibroma with adeno-,| Mikulicz resection Died on 1st day a 
Wood?6é carcinoma postoperatively 
35 1935 | Stuart‘? 15 M | Transverse colon | Carcinoma | : e 
36 1935 | Ball¢ 15 F | Sigmoid Mucoid carcinoma Exploratory laparot-| Died 10 days post- 
omy operatively 
37 19357 Ogilvie?! 13 M | Cecum Mucoid carcinoma Ileo-transverse 434 months 
38 1937 | Warthen®4 14 F | Transverse colon | Signet ring adnocar- | Palliative obstruction | Left hospital alive; 2 
39 1938 | Webster55 9 yr. | F | Sigmoid Adenocarcinoma Mikulicz resection Died of cerebellar me- ei 
9 mo. tastases 4 yr. later 
reported sur- 
viva 
40 1938 | MacQuire?! 15 M | Transverse colon | Adenocarcinoma Resection of colon] Left hospital ‘‘ well 
and stomach no follow-up 
41 1940 | Rawls43 12 yr.| F | Splenic flexure Colloid carcinoma Colostomy; biopsy 544 months 
II mo. 
42 1940 | Plehn4? 9 F | Cecum : : 
43 1941 | Pennell and] 1344 | M | Ascending colon | Colloid carcinoma Right hemicolectomy .|| Apparently well 9 mo. : 
Martin®9 postoperatively 
44 1941 | Laird'8 14 M | Splenic flexure Colloid carcinoma Exploratory lIaparot- | 30 days a 
45 1943 | Moes and} 16 M | Transverse colon | Adenocarcinoma Mikulicz resection Without evidencef of 
Dittmer26 disease 26 mo. later 
46 1943 | King!6 12 M | Sigmoid Colloid carcinoma Exploratory Iaparot-| Died 3 mo. _post- 
omy operatively 
47 1944 | Sandes‘é 12 M | Ascending colon | Colloid carcinoma Resection Death 7 day post- ; 
operatively 
48 1946 | Johnston 13 M | Transverse colon | Adenocarcinoma Right hemicolectomy Allve, without evi- vo 
(2 stages) dence of recurrence, .. 
6 mo. postoperatively 


* Reporting Milne’s case, which may have involved rectum instead of sigmoid. 
Personnel communication. 
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male. He did not appear to be acutely ill. 
His skin was dry and slightly inelastic, sug- 
gesting dehydration. The head was of normal 
size and shape and the scalp was clean. His 
vision was good. The pupils reacted to light and 
accommodation. The patient’s hearing was 
within normal limits. Tympanic membranes 
were normal with no bulging or hyperemia. 
There was no discharge or deviation of the 
nasal septum. His teeth were in fairly good 
condition with no pyorrhea. The tonsils were 
not enlarged. The posterior pharyngeal wall 
was slightly injected. There were no masses 
in the neck, the thyroid was not enlargea, the 
trachea not deviated and there were no lymph- 
adenopathy or abnormal pulsations. The 
chest was symmetrical in outline and there 
was no flaring of the costal margin. 

The lungs were free and equal in expansion. 
There were no areas of dullness, rales or 
friction rubs. The heart was not clinically 
enlarged and there were no murmurs, thrills 
or arrhythmias. The abdomen was slightly 
distended. At five to ten-minute intervals, the 
patient complained of abdominal pain and an 
oval mass about 6 by 8 cm. appeared in the 
right lower quadrant. The mass was slightly 
tender to palpation and tympanitic to per- 
cussion. Associated with pain and appearance 
of the mass were borborygmi—peristaltic 
rushes. With the disappearance of pain, the 
mass regressed, leaving a slightly distended 
abdomen without tenderness or rigidity. No 
hernias were present. The genitalia were 
well developed; both testicles had descended. 
There was good sphincter tone; the prostate 
was small and there was no mass or tenderness 
in the cul-de-sac. Reflexes were physiological. 

Laboratory data were as follows: 3.5 red 
blood cells per cu. mm., 10,900 white blood 
cells per cu. mm. with 81 per cent poly- 
morphonuclear leukocytes, 17 per cent lympho- 
cytes and 1 per cent eosinophils. Urinalysis 
revealed nothing abnormal. No red blood cells 
were found. Blood chemistry: Urea nitrogen 
was 10.3 mg. per cent; the Kline and Kolmer 
tests were negative. An erect plate of the 
abdomen showed multiple distended loops of 
bowel with fluid Ievels. 

Provisional diagnosis was low small gut 
intestinal obstruction due to: (1) ileocecal or 
ileocolic intussusception; (2) bezoar: (A) 
foodstuff (especially persimmons), (B) ascaris 
lumbricoides; (3) inflammatory adhesions (due 
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to previous appendiceal disease), and (4) hyper- 
plastic tuberculosis of cecum or ascending colon. 

Upon admission to the hospital, gastro- 
duodenal suction by Wangensteen apparatus 
was begun. The patient was given 500 cc. 
of whole blood and a liter of 5 per cent dextrose 
in normal saline, after which he was taken to 
the operating room for exploratory laparotomy. 

The patient was anesthetized in the dorsal 
position with vinethene and ether administered 
by the open drop route. Whole blood was 
administered during the procedure, which the 
patient withstood quite well. 

The peritoneal cavity was entered through 
a right rectus muscle-splitting incision about 
10 cm. in length. Upon entering the peri- 
toneum, a markedly distended, slightly hyper- 
trophied small bowel was evident. The cecum 
was identified and proved to be slightly dis- 
tended; no collapsed small bowel was vis- 
ualized. Believing the ileocecal region to be 
the site of the obstruction, a careful’ search 
was carried out. No evidence of intussusception 
or intraluminary masses could be found. The 
appendix was both retrocecal and retro- 
peritoneal. Believing that previous appendiceal 
disease may have left sufficient scar tissue to 
produce obstruction, the appendix was exposed 
and dissected free. To our surprise, It was 
acutely inflamed but was not encroaching 
upon the bowel lumen. An appendectomy 
was effected, inverting the stump without 
ligation. Palpation of the colon revealed a 
napkin ring obstruction of the transverse 
colon about 4 cm. distal to the hepatic flexure. 
The operative incision was lengthened supe- 
riorly and the mass mobilized. Grossly it was a 
typical annular carcinoma of the bowel. The 
regional lymph nodes were diffusely enlarged. 
There was no evidence of hepatic metastases or 
peritoneal seeding. It was obvious that a right 
hemicolectomy would be necessary to remove 
the lesion and its nodal area. A two-stage 
procedure was elected because of the obstruc- 
tion. Accordingly, a side-to-side anastomosis 
between the terminal ileum 40 cm. from the 
ileocecal valve and the mid-portion of the 
transverse colon just distal to the middle colic 
vessels was done in an aseptic fashion, utilizing 
quilting cotton sutures. The patency of the 
anastomosis was determined by palpation. 
Layer closure of the wound was then carried 
out after a small rubber dam drain was placed 
deep to the rectus muscle. 
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Fic. 1. Photograph of resected specimen. 1, ileo- 
cecal valve; 2, lesion. 


Postoperatively, the patient was treated 
with nasogastric suction, parenteral fluids, 
blood transfusions, etc., for three days, when 
normal peristaltic wounds could be heard. Pro- 
gressive diet was begun and was tolerated well 
by the patient. The drain was advanced daily 
and the wound healed per primum. 

Stool studies revealed the presence of 
Endameba histolytica cysts, raising the possi- 
bility of the lesion being an ameboma of large 
bowel. The typical gross appearance of the 
lesion was that of carcinoma, however, in 
spite of the patient’s youth. The intestinal 
amebiasis was treated with diodoquin. 

After correcting the mild anemia with 
multiple transfusions, preparing the bowel with 
sulfasuxidine, 2 Gm. four times a day, the 
second operative procedure was done one 
month later. 

Under ethylene and ether vapor anesthesia, 
the abdomen was re-entered through previous 
right rectus incision. Numerous veil-like fibrous 
adhesions were present between the large gut, 
abdominal wall, liver and gallbladder. These 
were easily freed by sharp dissection. The 
anastomosis made at the last operation was 
intact and functioning. The lateral peritoneal 
reflection of the right colon was incised and the 
bowel mobilized medially, carefully preserving 
the ureter, internal spermatic vessels and 
retroperitoneal duodenum. A wide wedge of 
mesentery was then dissected free after the 
ileocolic and right colic vessels had been ligated 
next to the superior mesenteric trunks. The 
ileum and colon were divided with the actual 
cautery 3 cm. distal to the anastomosis and 


Fic. 2. Photomicrograph of lesion in personal 
case. 


aseptically inverted. Careful reperitonealization 
was then accomplished. The wound was closed 
in layers with quilting cotton after a rubber 
dam drain had been placed deep to the rectus 
muscle. 

Postoperatively the patient’s progress was 
without untoward incident and he was dis- 
charged from the hospital eleven days later. 

The pathological report (by Dr. Charles 
Dunlap, Professor of Pathology, School of 
Medicine, Tulane University of Louisiana, New 
Orleans, La.) is as follows: 

Gross: The specemin (Fig. 1) consists of a 
portion of intestine 70 cm. long including 45 
cm. of ileum attached to the cecum and 25 cm. 
of ascending and transverse colon. The serosal 
surfaces of the intestine are smooth, shiny 
and pink and appear normal. Numerous small, 
firm lymph nodes are present in the mesentery. 
The mucosa of the ileum and cecum is pink and 
velvety and appears to be normal. In the 
colonic segment, 10 cm. from the end of the 
specimen there is a firm mass of pale grey 
tissue extending 4 cm. in the long axis of the 
mtestine, extending into the intestinal wall and 
protruding into the lumen so as to produce 
almost complete obstruction. In the central 
portion of the mucosal surface of this mass the 
mucosa is ragged and superficially ulcerated. 

Microscopic: In a section (Fig. 2) taken 
through the mass it is seen that the normal 
mucosal glands are missing. The mass is com- 
posed of dark staining epithelial cells which 
form irregular gland-like spaces of varying sizes 
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Fic. 3. Age incidence in collected cases. 


and shapes. In some regions a few epithelial 
cells are growing as solid cell cords without 
lumen formation. The cells show only moderate 
variations in size. Occasional mitotic figures 
are present. A few cells contain clear cyto- 
plasmic vacuoles but there is no evidence of 
extensive mucus production. These epithelial 
growths extend through the muscularis mucosa 
and invade deeply into the main muscular coats 
of the bowel. 

About the borders of the growth there is 
extensive fibrosis and a considerable infiltration 
of lymphocytes and macrophages. Several 
collections of foreign body giant cells are 
present in the unflammatory mass which 
partially surrounds the main growth. There 
is no evidence of invasion of neoplastic cells 
into lymphatic or blood vessels. 

Twenty-four lymph nodes from the mesen- 
tery show varying degrees of edema and 
inflammatory hyperplasia but there is no 
evidence of metastatic neoplasm. 

Diagnosis: Adenocarcinoma of the colon. 

Follow-up in the out-patient department 
showed that the patient returned to excellent 
health rapidly with a 45 pound weight gain in 
four months. He was completely asymptomatic 
and carried out normal activities six months 
postoperatively. Sigmoidoscopic and_ roent- 
genologic examinations were negative for 
polypi at the last clinic visit. 


ANALYSIS OF REPORTED CASES 


Review of the literature reveals forty- 
seven cases of proven carcinoma of the 
large bowel, excluding rectum and rectosig- 
moid, in patients sixteen years of age and 
under. (Table 1.) As so many of these cases 
terminate unsatisfactorily and hence are 
less likely to be reported, this by no means 
represents a true incidence of colonic car- 
cinoma in childhood and adolescence. Such 
a review does stress the occurrence of 
malignant neoplasia of the bowel in pa- 
tients younger than the so-called “cancer 
age” and calls for a consideration of this 
disease entity in the young. 

Age. The .youngest patients in this 
group were Clar’s® patient who was three 
and one-quarter years of age, and UIl- 
horn’s® three and one-half year old patient. 
Ahfeld? cites the occurrence of a carcinoma 
of the rectum in a newborn monster. 
Reference to Figure 3 discloses an apprecia- 
ble increase in colonic carcinoma after the 
age of nine. : 

Sex. As shown in Figure 4, 70 per cent 
of the patients were males. This is in agree- 
ment with the sex incidence of colonic 
cancer in adults; most authors state that 
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Fic. 4. Sex incidence in reviewed cases of carcinoma of colon in 
childhood and adolescence. 


men are affected more commonly than 
women. Rankin‘? has noted a predomi- 
nance in males in the ratio of approxi- 
mately 2:1. 

Site of New Growth. Carcinoma of the 
colon shows essentially the same variance 
of location as is found in adults. (Fig. 5.) 
Pemberton and Dixon,® in reporting a 
series of 1,293 cases of carcinoma of the 
colon, excluding rectum and rectosigmoid, 
found 37 per cent in the sigmoid and 16 
per cent in the cecum. Lockhart-Mum- 
mery,” in a study of 560 cases, found 50 
per cent in the sigmoid, 22.5 per cent in the 
cecum and ascending colon, 21.6 per cent 
in the transverse colon with flexures and 
5.3 per cent in descending colon. Thus, the 
same unexplained increased frequency of 
carcinoma in the pelvic colon is shown in 
children as in adults. 


Incidence of Acute Obstruction. Inadults, 


the frequency of acute complete obstruc- 
tion associated with carcinoma of the colon 
varies from 16 to 35 per cent. It was not 
feasible to determine this frequency in 
children from the information available, 
but it would seem that conservatively, 


at least 70 per cent of the reported cases 
of carcinoma in children were first seen 
in the stage of acute obstruction. Frequent 
comment was made on the marked dis- 
tention and hypertrophy of the small 
bowel associated in children with obstruc- 
tion of the colon, suggesting the incidence 
of competent ileocecal valves in children 
to be appreciably less than the 61 per cent 
found by Dennis" in adults. 

Prognosis. Only a glance at the results 
obtained in the reported cases depicts 
the poor prognosis of colonic carcinoma 
in children. This is partially explamed by 
the more serious import of malignant 
disease in the young. Yet the most im- 
portant single factor in this poor prognosis 
is the failure to institute early and adequate 
therapy, reflecting a failure to appreciate 
the occurrence of malignancy in the young. 
Some of the deaths were due to poor surgi- 
cal judgment, i.e., resecting local lesions 
in the face of acute obstruction. The 
longest reported survival is the case 
reported by Webster® in which the child 
succumbed to a cerebellar metastasis 
four years following resection of the sig- 
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Fic. 5. Variation of site of lesion in collected cases. 


moid for adenocarcinoma. It will be noted, 
however, that the prognosis has improved 
considerably in the past decade. 

_ Pathology. In thirty-nine cases an ac- 
curate microscopic diagnosis is given; in 
seventeen or 43 per cent, the diagnosis 
was colloid or gelatinous carcinoma. The 
incidence of colloid carcinoma of the colon 
is therefore much higher in children than 
in adults. (Fig. 6.) In a series of 3,202 
cases, Rankin‘? states the incidence of 
colloid carcinoma of the colon and rectum 
to be 4.9 per cent, i.e., one-tenth as fre- 
quent as is found in children. As will be 
recalled, colloid carcinoma tends to grow 
slower and metastasize later than other 
adenocarcinoma without colloid. Broders 
defines colloid carcinoma as _ adenocar- 
cinoma with a tendency to differentiate 
to the extent that a mucus-like secretion 
is found. Ewing!® describes colloid car- 
cinoma as spreading over a considerable 
length of intestine producing bulky tumor 
masses which extensively replace the origi- 
nal tissue. Growth of mucoid carcinomas 
is chiefly by expansion and permeation, 
thereby making transplants common. In 
general, colloid carcinoma has a higher 
eventual mortality but usually shows 
greater longevity with later metastases. 
Occasionally, pseudomyxoma peritonae, 


or accumulation of gelatinous bodies re- 
sembling tapioca within the peritoneum, 
may be associated with colloid carcmmoma 
of the colon. Unfortunately, in most of 
the recorded cases there is no mention of 
the presence or absence of associated 
polyposis. 

Diagnosis. There is no fundamental 
difference between colon malignancies oc- 
curring in children and those in adults, 
except for shorter duration of symptoms 
due to more rapid growth of the tumors 
in the younger age group. Unfortunately, 
the majority of cases in this collected 
series were first actively treated after 
acute intestinal obstruction had super- 
vened. Allowing the disease to progress to 
such advanced stage without diagnosis 
reflects the obscure early symptomatology 
of large bowel neoplasia in both adults 
and children. Even more pointedly, how- 
ever, it reflects the tendency of many 
practitioners to exclude the possibility 
of cancer of the colon on the basis of age 
alone. Nothing could be more incorrect. 

As is repeatedly emphasized, the colon 
consists embryologically, physiologically, 
and to a certain extent anatomically of 
two distinct components: (1) the right 
colon extending from the cecum to the 
mid-transverse colon, which shares the 
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Incidence of Glloid Carcinoma 
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Fic. 6. Depicts the marked difference in relative frequency 
of colloid carcinoma in children and adults. 


physiologic function of absorption with 
the small gut and (2) the left colon, 
extending from the mid-portion of the 
transverse colon to the rectum, which is 
fundamentally a store house. Such a 
disparity in function is not surprising 
when one recalls that the right colon 
develops with the small intestine from 
the mid-gut, while the left colon and 
rectum are formed by the hind gut. 

These basic differences influence symp- 
tomatology so that two rather distinct 
clinical types frequently occur. Due to 
the narrow lumen, more inspissated feces, 
and greater frequency of annular, napkin- 
ring type of lesions, carcinomas of the 
left colon generally present a clinical pic- 
ture dominated by obstructive phenomena. 
Change in bowel habit, i.e., progressively 
increasing constipation due to the en- 
croachment on the bowel Iumen by the 
lesion; diarrhea, due to inflammatory 
Irritation of ulcerations, or Jess frequently, 
alternating constipation and diarrhea, are 
common complaints. Dark to bright red 
blood in the stools is usually indicative 
of a lesion distal to the splenic flexure. 
Gross blood is less frequently seen in 
lesions of the right colon since it is so 
well mixed in the stool that its presence is 
likely to be overlooked. Pain of an inter- 


mittent or colicky nature often brings the 
patient for examination. Tenesmus is 
infrequent except in low lying sigmoidal 
lesions. 

On the other hand, obstructive symp- 
tomatology is infrequent in the right colon, 
except when cecal neoplasia encroach 
upon the ileocecal valve and low small 
gut obstruction is produced. Right colon 
lesions often manifest themselves by the 
presence of a tumefaction or anemia. In 
approximately 30 per cent of cases occur- 
ring in the younger age groups, a palpable 
mass is incidentally discovered by the 
patient or during routine physical examina- 
tion. A similar percentage fall into the 
group characterized by anemia with con- 
comitant weakness and easy fatigability. 
The pathogenesis of anemia is debatable; 
many attribute it to the absorption of 
toxins. Certainly every case of anemia 
in which the cause is not frankly obvious 
needs a complete work-up to exclude 
malignancy of the cecum and ascending 
colon. 

Lesions in the colon, either right or 
left, often present dyspeptic symptoms 
which are so vague and protean as to 
make diagnosis impossible on the basis 
of symptomatology alone. Hence, per- 
sistent abdominal discomfort, especially 
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occurring several hours after meals, ano- 
rexia, flatulence, etc., demand careful 
investigation of the colon. This is best 
done by combined sigmoidoscopic and 
roentgenologic examination by barium 
enema. It should be recalled that these 
examinations are complementary and one 
should not be used in lieu of the other. 

Differential Diagnosis. The differential 
diagnosis usually rests between diseases 
which produce varying degrees of intestinal 
obstruction, those which produce ab- 
dominal tumefaction, or both. To be 
are: 

. Granulomatus lesions of the bowel 
hyperplastic tuberculosis, re- 
gional enteritis or enterocolitis (chronic 
stage), amebomas, non-specific granulomas, 
actinomycosis, etc. These lesions, as in 
adults, simulate colon malignancy very 
closely in symptomatology, chronicity and 
roentgenographic studies. Occasionally, one 
is able to make a diagnosis of granuloma 
on the basis of evidence of low grade in- 
fection: mild fever, leukocytosis, anemia, 
etc. Evidence of pulmonary tuberculosis 
increases the likelihood of bowel tuber- 
culosis although the latter may be primary. 
Draining sinuses or fistulas are more fre- 
quently seen in regional enteritis and 
actinomycosis than in carcinoma. Bac- 
teriologic studies often establish the etio- 
logic factor in actinomycosis and other 
fungus infections. 

2. Subsiding or chronic pyogenic lesions, 
including ruptured appendicitis with ab- 
scess formation, ingested foreign bodies 
with perforation and localization, and less 
frequently in the young, simple ulcers of 
the bowel (especially cecum) or diver- 
ticulitis with adjacent inflammatory reac- 
tion. Such lesions are usually more acute 
in onset and more progressive in course, 
and can be excluded by careful examina- 
tion in the acute phase. Occasionally, 
an unresolved inflammatory mass may 
reproduce the exact picture of neoplasia 
of the colon. 

3. Intussusception: Ladd and Gross” 
recently emphasized this to be a disease 
of infancy; 75 per cent of 484 cases oc- 
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curred in the first year of life, only 2.4 per 
cent occurred after six years of age. 
Discovering intussusception after infancy 
should at once lead to search for an under- 
lying cause: polyp, diverticulum or tumor. 
In acute intussusception, the diagnosis 
can usually be made on the basis of 
paroxysms of abdominal pain, presence of 
abdominal mass and passage of blood 
per rectum. On the other hand, chronic 
intussusception mimics the picture of. 
carcinoma of the colon so closely that it 
can be distinguished only by barium 
enema o1 laparotomy. 

4. Bezoars: Not infrequently vegetable 
material becomes compactly moulded to- 
gether forming a phyto-bezoar; or ingested 
hair may form a firm bolus or trichobezoar. 
DeBakey and Ochsner® have pointed out 
that persimmons cause 73 per cent of 
phytobezoars. Careful questioning about 
food habits may establish the diagnosis. 

5. Embryoma of kidney (Wilm’s tumor): 
This highly malignant neoplasm is one 
of the most common abdominal tumors 
encountered in childhood and should be 
excluded in all cases with abdominal 
tumefaction. Diagnosis is readily estab- 
lished by careful analysis for hematuria 
and pyelograms. Obstructive symptoms 
are not common in Wilm’s tumors, in 
contradistinction to intrinsic lesions of 
the bowel. 

6. Congenital megacolon: Hirschsprung’s 
disease may occasionally cause some difhi- 
culty in diagnosis, but can usually be 
excluded on the basis of history of con- 
stipation since early infancy and finding 
a markedly protuberant abdomen with 
multiple palpable fecal masses. A plain 
film of the abdomen frequently makes the 
diagnosis by showing a markedly dilated 
colon which has a matted appearance due 
to inspissated feces. 

Treatment. The treatment of colonic 
carcinoma in youth is that of colon cancer 
in adults. Since carcinoma of the large 
intestine metastasizes less frequently than 
carcinoma of any other portion of the 
gastrointestinal tract, good results can be 
obtained by early diagnosis and radical 
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surgical extirpation. Due to the general 
unfavorable course of malignancy in the 
young, all operable lesions should have 
especially radical removal since this repre- 
sents the only chance of cure. 

Extensive abdominal surgery is with- 
stood well by children if particular atten- 
tion is paid to multiple transfusion therapy 
in overcoming chronic anemia and weight 
loss. Chemotherapeutic agents, especially 
-sulfasuxidine and sulfathaladine, have 
proved their worth as intestinal antiseptic 
agents. Parenteral penicillin seems to be 
useful in combatting infection in the wound 
and about the site of anastomosis. 

Acute obstruction is always to be re- 
garded as an emergency in itself. Early 
surgery should be directed only at in- 
testinal decompression. Resection of the 
malignant growth should be done at a 
subsequent date. 


SUMMARY 


1. Forty-eight authenic cases of car- 
cinoma of the large bowel, excluding rec- 
tum and rectosigmoid, in patients sixteen 
years of age and under are reviewed. 

2. The importance of not under em- 
phasizing the occurrence of carcinoma in 
young persons is stressed. 

3. The symptomatology is essentially 
that of adults. 

4. Colloid carcinoma is ten times more 
frequent in children than in adults. For 
this reason, palpable masses are com- 
monly found. 

5. Ignoring the so-called “cancer age”’ 
will effect earlier diagnosis and brighten 
the rather dismal prognosis by instituting 
earlier curative surgery. 
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PATHOLOGICAL AND PHYSIOLOGICAL CONSIDERATIONS 
IN ARTERIOVENOUS FISTULAS 


JoszpH C. DoANE, M.D. AND CHAr.Es H. Kravitz, M.D. 


PHILADELPHIA, 


LTHOUGH arteriovenous fistulas are 
A uncommon they are not rarities. 
The traumas of both war and peace 
have supplied a rather clear understanding 
of the mechanism of production, as well as 
of the physiology and pathology of fistulous 
communications between arteries and veins. 
William Hunter first clearly defined an 
arteriovenous aneurysm as an abnormal 
communication between an artery and a 
vein and described its characteristic thrill 
and bruit. Breschet described two cases of 
arteriovenous fistulas treated by proximal 
ligation of the artery, which in each in- 
stance, was followed by gangrene of 
an extremity. Norris (1843) successfully 
treated a patient with this condition by 
ligation of the artery both proximal and 
distal to its venous communication.’ 


CASE REPORT 


Caser. F. W.S., aged ten, was admitted to 
the Jewish Hospital, service of Dr. Samuel 
Goldberg, on February 25, 1946. The authors 
were called in consultation two days later. On 
November 19, 1945, an older brother placed 
a stick of dynamite in an artillery shell of 
World War I vintage and then threw it onto 
.a coal stove. In the subsequent explosion, the 
patient received an injury to his left shoulder 
and arm. A swelling soon developed over the 
left shoulder and in the infraclavicular region, 
which subsided when the patient coughed and 
expelled some blood from the wound of en- 
trance. The blood loss was described as “con- 
siderable.” Two days Jater the left upper arm 
and later the left forearm began to swell. The 
child was then hospitalized and _ received 
tetanus antitoxin. He experienced two brisk 
hemorrhages from the wound and received 
three blood transfusions, the Iast one on 
December 23, 1945. Soon after injury, the left 
arm became discolored, being of a purplish-red 
hue, and the patient complained of a sensation 
of numbness in the left thumb and forefinger. 
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On examination, the patient was a well de- 
veloped, somewhat pale and nervous child. He 
did not appear acutely ill and showed no evi- 
dence of cyanosis, jaundice, dyspnea or 
eruptions. The head and scalp, ears, eyes and 
nose were normal. The tonsils were hyper- 
trophied, the anterior pillars being slightly 
injected. The neck showed a slight submaxillary 
adenopathy bilaterally. Over the left anterior 
chest above the second rib extending to the 
clavicle was a pulsating, expansile mass, 3 inches 
in diameter, over which a thrill could be felt. 
A bruit was present which was best heard just 
above the second rib, within the mid-clavicular 
line, and slightly cephalad to a 34 inch scar 
(the wound of entrance). The bruit was heard 
throughout the cardiac cycle but was accentu- 
ated during the systole. The mass was slightly 
tender but showed no change in color as com- 
pared to the opposite side or the surrounding 
skin. 

The heart did not appear enlarged and the 
heart sounds were normal. The left shoulder, 
arm and forearm were moderately swollen and 
appeared somewhat dusky in color. There was 
marked venous engorgement of the left arm. 
Grossly, the Ieft arm from the shoulder to the 
antecubital fossa showed an increased warmth, 
and the left forearm from the antecubital fossa 
to the tips of the fingers was much cooler than 
the opposite member. There was a definite 
weakness of the entire Jeft upper extremity, 
both in flexion and in extension. No pulse was 
palpable in the axilla, antecubital fossa or the 
wrist, nor was a blood pressure obtainable in 
this extremity. The biceps and triceps reflexes 
were diminished on the left. 

The blood pressure of the right arm was 
124/70; that of both lower extremities 150/90. 
Oscillometric readings showed 5 to 6 in the 
right arm above the elbow, 1}4 in the right 
forearm, 1 in the left arm and o in the left 
forearm. Skin temperature readings substanti- 
ated clinical impressions that there was an 
increase in the surface temperature from the 
left clavicle to the antecubital fossa and then a 
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decreased temperature from the antecubital 
fossa to the fingers. The venous pressure in the 
left arm was 260 mm. of blood, the right arm 
was 70 mm. Fluorescein studies showed a 
marked increase in collateral channels over the 
left shoulder. 

The electrocardiogram was within normal 
limits. An x-ray taken on March 1, 1946, re- 
ported the presence of an opaque metallic 
foreign body in the soft tissue posterior and 
superior to the left humerus. There was also 
noted a poorly defined soft tissue mass in the 
left anterior hemithorax, extending toward the 
region of the Jeft shoulder, with an irregular 
distortion of the soft tissue contours. Fluoro- 
scopic study showed the heart to be slightly 
enlarged, particularly the left ventricle. The 
abdomen and genitals were normal. 

Urinalysis was negative. On February 26, 
1946, a blood count showed 12.5 Gm. hemo- 
globin, 4,320,000 red blood cells and 5,550 white 
blood cells per cu. mm. Of the latter, 42 were 
polymorphonuclear Jeukocytes (76 per cent 
filaments, 24 per cent non-filaments) and 58 per 
cent were lymphocytes. The preoperative diag- 
nosis was that of an arteriovenous fistula of the 
subclavian artery and vein. 

On March 12, 1946, under intratracheal 
ether anesthesia, supplemented by nitrous 
oxide and oxygen, Dr. Norman Rothschild 
made an incision from above the suprasternal 
notch on the Jeft side, down to above the nipple 
and up the other side of the shoulder. This flap 
was dissected upward above the clavicle. The 
periosteum was incised, separated from the 
clavicle, and the clavicle was then removed 
and placed in a saline solution. The pectoralis 
major was reflected toward the midline and a 
large sac was uncovered; the pectoralis minor 
was then separated and retracted toward the 
outer side. All of the vessels entering or leaving 
the sac were ligated and cut including the sub- 
clavian artery and vein; the sac was then 
removed. The pectoralis major was repaired 
and the clavicle sutured into place. 

Postoperatively, the patient received several 
whole blood transfusions and was placed on 
penicillin, 20,000 units every three hours, as a 
prophylactic measure. The entire course was 
most gratifying, the swelling of the left arm, 
forearm and hand subsided, and the tempera- 
ture approximated that of the right upper 
extremity. An x-ray performed on March 27, 
1946, revealed the absence of the previously 


noted soft tissue shadow in the left upper 
hemithorax and the disappearance of the 
venous distortion of the soft tissue over the left 
shoulder. Fluoroscopic re-examination appar- 
ently indicated the return of the left ventricle 
to normal size. 


COMMENTS 


Physiological. An arteriovenous fistula 
introduces a secondary circuit into the 
vascular system.” With the development of 
such an abnormal connection, arterial 
blood pours directly into the vein, and in 
so doing chooses the path of least resistance 
as compared to the more highly resistant 
normal vascular bed of arterioles and 
capillaries which arterial blood ordinarily 
traverses. The capacious venous system 
thus becomes suddenly distended with 
blood drained from the arterial system and 
produces a situation equivalent in effect 
to a massive hemorrhage. As a result, the 
arterial blood pressure falls and an in- 
creased heart rate ensues. The venous 
pressure being elevated, a greater return 
of blood to the right side of the heart 
causes an increase in stroke output from 
the left ventricle. In this manner, the 
systolic pressure is gradually restored to 
its original level but the diastolic pressure 
remains low, the pulse pressure being thus 
elevated. Thus, the sequence of events from 
the time the fistula is first produced is a 
lowering of the blood pressure, a gradual 
restoration of the systolic, but not the 
diastolic pressure, and an elevation of both 
the pulse pressure and the pulse rate. 

The deficit in blood volume in the arterial 
system as a result of the deviation of a 
considerable portion of the blood to the 
venous side, is compensated by an increase 
in blood volume.? However, much of this 
increased volume is again poured into the 
venous channels and thus in time this 
increase in the blood volume causes a 
dilatation of both the blood vessels and the 
heart.® 

Holman‘ points out that the immediate 
effect of the diversion of blood from the 
arterial into the venous bed is a decrease 
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in the size of the heart. Later, in non-fatal 
fistulas, the lowered blood pressure is 
compensated by an increase in total blood 
volume and by a gradual dilatation of the 
heart and of the artery proximal to the 
fistula. 

An arteriovenous fistula supplies a tre- 
mendous impetus to the formation of col- 
Jateral vascular channels. This is believed 
to be the result of the very low pressure 
in the blood vessels in close proximity to 
the fistula. Soon, these events are followed 
by a dilatation of the whole vascular bed of 
the adventitious circuit. In part at least, 
this increase in vascular lumen results 
because the muscular and elastic coats of 
the participating artery undergo a form of 
degeneration which is thought to be due 
to the absence of the customary recoil of 
its walls. The adjacent vein at the same 
time enlarges and its walls thicken. 

Signs and Symptoms. The symptoms 
and signs of an arteriovenous fistula are 
quite characteristic. Locally, an expansile 
mass is observed which pulsates and trans- 
mits a continuous bruit and thrill, both of 
which are accentuated during the cardiac 
systole. Numerous pulsating veins are 
present.’ The involved extremity exhibits 
an increased skin temperature in the region 
of the fistula and somewhat beyond, as well 
as an increase in circumference (an arterio- 
venous fistula may be the cause of a so- 
called hemihypertrophy). More distal to 
this warm area, the affected member shows 
a marked decrease in surface temperature, 
as well as other trophic disturbances such 
as ulceration and necrosis.* Babcock has 
clearly described® the interference with the 


normal blood flow in arteriovenous fistulas. - 


In systole, the arterial blood flows into the 
veins and interrupts the venous current. 
With diastole, the venous blood returns to, 
and frequently through the anastomosis to 
the artery. With the following systole, the 
admixture of arterial and venous blood 
is driven on to the distal capillary bed. 
It can be seen that the distal portion of 
the extremity suffers not only from lack of 
blood quantity but also because the blood 
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it receives is partly venous and partly 
arterial. Blood that is removed from the 
veins of an extremity, which is supplied 
with blood that has passed through an 
arteriovenous aneurysm, is classically rich 
in oxygen. The arterial blood supplying 
such a part is comparatively low in oxygen. 
Branham’s bradycardiac reaction is a 
pathognomonic sign of an arteriovenous 
fistula. When digital pressure is made over 
the fistula so as to close it temporarily, the 
heart rate is slowed and the blood pressure 
rises. 

A small fistula occasionally closes by 
spontaneous thrombosis and organization. 
A large fistula tends to become even larger, 
and cardiac decompensation with the 
presence of edema and effusions may follow 
the progressive development of the ill 
effects of such an abnormal opening.’ 
However, this type of cardiovascular dis- 
ease is often reversible, since with the 
closure of the fistula, its malignant effects 
on the heart and blood vessels quickly 
disappear. Mason® reported a case of 
arteriovenous aneurysm of the subclavian 
vessels, with an extreme degree of cardiac 
decompensation, which was completely cor- 
rected by ligation and excision of the 
fistula. 

Treatment. Operative interference is the 
only promising method of treatment. The 
optimum operative period is considered to 
be three to six months after the formation 
of the aneurysm so that sufficient time 
may elapse in which absorption of the 
hematoma, subsidence of an infection which 
may have resulted from the injury, the 
establishment of an adequate collateral 
circulation and the possible spontaneous 
closure of the occasional small fistula may 
take place. 


CONCLUSION 


A case of an arteriovenous fistula involv- 
ing the subclavian artery and vein is 
presented with a favorable result following 
surgical removal. A review of the physi- 
ology, pathology and diagnostic symp- 
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tomatology is set down. The radical 
removal of the aneurysm as soon as col- 
lateral channels have formed saves later 
irreversible cardiac damage. If this opti- 
mum time for radical treatment is adopted, 
seemingly irremediable heart damage may 
disappear. 
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TUNNEL wounds in the neighbourhood of large arteries are the common- 
est cause of traumatic aneurysm. Swollen thighs, the result of haemorrhage, 
if kept at rest and watched carefully, slowly resume their normal size, 
providing there is a good circulation in the foot. When the swelling and 
bruising subside a pulsating mass with a bruit over it is apparent. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams & Wilkins Company). 
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MULTIPLE INJURIES DUE TO TQRNADO 
L. B. Orxen, M.D. | 


Attending Surgeon, Greenwood Leflore Hospital 
GREENWOOD, MISSISSIPPI 


N this mechanized age, patients with 


multiple injuries are not uncommon. 


This case is reported because of 


Fic. 1. X-ray showing fracture in both femurs 
with plate applied and good union present. 


its unusualness, severity and ultimate 
recovery. 


CASE REPORT 


On January 6, 1946, the family of Mr. E. S., 
were seated at the supper table when a tornado 
struck. The house was totally demolished. 
Father, mother, four daughters and one son 
were swept across a corn field, anywhere from 
300 yards to a quarter of a mile, by the wind. 
All were seriously injured. 

One of the girls was found dead about a 
quarter of a mile from where the house stood. 
The mother died in about forty-five minutes 
after admission to the hospital. In addition to 
major injuries, all had innumerable small cuts 


and abrasions, their clothing had been torn 
from them, so that dirt and blood made them 
indescribably dirty. 


Fic. 2. This photo shows scars of the wounds in 
buttock and left thigh where femur protruded. 


The son, M. S., aged twelve, was in a state of 
profound shock. He was pulseless, cold and 
clammy, with very weak respirations. He was 
first given 500 cc. of blood plasma, the only 
vein which we could quickly puncture being 
the jugular. The plasma was followed by 500 
cc. of 10 per cent glucose. In about three hours 
he was given 500 cc. of citrated blood. During 
this preliminary treatment, he was cleaned up 
and the following found: A large depressed 
fracture of left frontal bone, compound com- 
minuted fracture of both femurs, in the upper 
one-third of the left femur the bone protruding 
through the skin posteriorly. The right femur 
was fractured in the lower one-third, the bone 
protruding anteriorly. There were two large 
lacerated wounds of the buttocks. There was 
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Fic. 3. Photo shows scar of wound in head. 


Fic. 5. X-ray shows defect in skull. 


a 2 inch vertical cut over the right eye. In 
addition to these, there were innumerable 
small cuts and abrasions. 

By the next morning he had rallied suffi- 
ciently to be carried to the operating room, 
where a débridement of his wounds was done, 
with primary closure of the cuts. The fracture 
in the skull was 5 by 7 cm. in size. The dura 
was torn and there-were several fragments of 
bone stuck into the brain. There was some loss 
of brain substance. The legs were put in trac- 
tion. He was given tetanus-gas gangrene, 
combined anti-toxin. 

On his return to his room, he was given 
500 cc. citrated blood and started on penicillin, 
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Fic. 4. Photo shows protrusion of brain 
through skull defect. 


Fic. 6,X-ray showing tantalum plate in place. 


20,000 units every three hours. All of the 


wounds became infected. Numerous checkings 
of the fractured femurs with x-ray, showed it 
was impossible to maintain good position. By 
January 31, 1946, the leg wounds were free 
from infection and open reduction was done. 
At operation, torn muscle was found interposed 
between the ends of the bones. This was re- 
moved and Vitallium plates were applied to 


each femur and a body cast applied. 


The operative wounds healed without infec- 
tion. The cast was removed in seven weeks. 
Good union with ample callous was evident 
from x-rays. Passive motion of the joints was 
started. The wound on the head healed slowly; 
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drainage persisted until March 5, 1946. When 
lying flat on the bed, there was considerable 
protusion of the brain with marked pulsation. 
On being raised to a sitting position, the brain 
would retract. If this change was made sud- 
denly, it was accompanied by nausea and as a 
rule the patient would vomit and would not be 
nauseated for the rest of the day. By April 15, 
1946, the scalp wound had thoroughly healed 
and had been free from drainage for thirty 
days. At this time an inlay tantalum plate was 
applied and fastened with glazier points of 
tantalum. 

As the scalp was closed, 200,000 units of 
penicillin in 10 cc. sterile water were injected 
into the wound. Under the scalp a small piece 
of Penrose drain was inserted. This drain was 
removed in forty-eight hours. In ten days the 
wound was perfectly healed, the sutures were 
out and the dressing was discarded. 

The scar in the scalp is within the hair line 
and the contour of the skull has been restored. 

On May ist, the patient was dismissed from 
the hospital and is now walking with the aid of 
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Fic. 7. Photo showing end result of operation 
upon head with restoration of the contour of 
skull. 


a stick. To date there has been no evidence of 
mental disturbance. 
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REGIONAL ILEITIS 


J. Fusaro, M.D. 
Assistant Attending Surgeon, Norwegian Hospital 


BROOKLYN, NEW YORK 


EGIONAL ileitis was first described 

as a disease entity by Crohn, Ginz- 

burg and Oppenheimer in 1932.! 

Since it has been recognized as such and 

reported more and more frequently. It is a 

destructive, inflammatory process usually 

beginning in the distal ileal segment of the 

small intestine, affecting young adults in 
most 


ETIOLOGY AND INCIDENCE 


Various authors have been of the opinion 
that regional ileitis is caused by bacteria, 
bacterialtoxins, viruses, protozoa, meta- 
zoa, non-specific inflammation of the appen- 
dix, achylia gastrica, allergy, foreign bodies, 
trauma, impairment of blood supply, inter- 
ference with the lymphatic supply or 
heredity. In view of the above it is possible 
that the disease may be caused by “a 
number of heterogeneous primary irritating 
agents.”?4 Felsen® believes that it is a 
manifestation of bacillary dysentery. 

Regional ileitis is predominant in young 
people. Sex and race are not important 
factors. Fallis’ reported thirty-two cases of 
regional ileitis, over 80 per cent of the 
- patient being under forty years of age. The 
ratio of males to females was 4:3. Bockus, 
Johnson and Lee® reviewed nine cases of 
regional ileitis and found that the oldest 
patient was forty-three and the youngest 
eighteen years. There were four males and 
five females. Sneierson and Ryan,‘ in a 
series of twenty-two cases, found thirteen 
males and nine females. Mayo and Judd,° 
in their series of 100 cases, found fifty-four 
males and forty-six females. The average 
age was 32.5 years. 


SYMPTOMATOLOGY AND DIAGNOSIS 


The symptoms of regional ileitis vary 
according to the four stages of the dis- 
ease, 234,10 


Acute Stage. The patient presents an 
acute abdomen simulating acute appendi- 
citis. There is pain and tenderness in the 
right lower abdomen, fever, leukocytosis, 
nausea, vomiting and sometimes a palpable 
mass. Diarrhea alternating with constipa- 
tion may be present. At operation, the 
involved portion of the intestine and its 
mesentery are soggy, thickened, edematous 
and reddened. The mesentery also con- 
tains enlarged nodes. Although the appen- 
dix usually appears to be uninvolved in the 
inflammatory process, it may sometimes 
become diseased, and even form an abscess. 

Ulcerative Stage. In this type of case, 
the patient complains of colicky abdominal 
pain and intermittent diarrhea, the stools 
sometimes containing mucus and blood. Ac- 
companying symptoms are malaise, weight 
loss, secondary anemia, and as the disease 
progresses, loss of strength. Intermittent 
low grade fever may also be present. 

Obstructive Stage. At times, the first 
indication of this disease may be incom- 
plete intestinal obstruction. However, this 
stage usually follows the ulcerative stage 
and is due to the thickening of the walls of 
the intestine with resultant narrowing and 
stenosis of the Iumen of the intestines. The 
outstanding symptoms are severe abdomi- 
nal cramps (temporarily relieved by passage 
of stool), borborygmus and visible peristal- 
sis. A mass may be palpated in the right 
lower abdomen and intermittent vomiting 
may also be present. : 
Fistula Forming Stage. This is a late 
stage of the disease and is due to slow per- 
foration of the ulcers or it may follow 
drainage of an intra-abdominal abscess. 
These fistulas do not heal spontaneously 
and usually persist despite attempted 
operative closure. They may be internal, 
joining the involved portion of the ileum 
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to any of the other abdominal viscera; or 
they may connect with the abdominal 
wall along the scars of previous operations. 
When such a fistula appears following an 
appendectomy it is practically diagnostic 
of the disease. Perirectal abscess and peri- 
anal fistulas may also accompany this 
condition. 

The diagnosis is confirmed by the follow- 
ing roentgenologic findings: (1) Constant 
fillmg defect in the affected portion of the 
intestine. (2) loops of small bowel proximal 
to the filling defect may be irregular in 
shape. In the presence of obstruction, there 
is dilatation of these loops. (3) There may 
be a thin, irregular, string-like shadow in 
the region of the filling defect (“‘string- 
sign” of Kantor!!) which is thinned out 
barium filling the narrowed intestinal 
lumen. 

Regional ileitis must be differentiated 
from the following conditions which present 
a similar symptomatology, and often, a 
similar gross appearance at operation: 
neoplasms of the intestines, tuberculosis of 
the intestines, ulcerative colitis, actinomy- 
cosis, syphilis of the intestines, Hodgkin’s 
disease and appendicitis (the latter condi- 
tion is very rarely associated with diarrhea). 
The final diagnosis is made either by x-ray 
findings or at operation. 


PATHOLOGY 


In the acute stage the involved segment 
of the intestine and its mesentery are 
thickened, edematous and reddened, and 
the mesentery contains hyperplastic lymph 
glands. The serosa is mottled red. Mucosal 
ulcerations may also be present. There 
may be some free serous fluid in the 
peritoneal cavity. Microscopically, the 
mucosal ulcerations may be covered with 
a fibrinopurulent exudate. There is acute 
inflammatory reaction in the intestinal 
wall. The subserosa is edematous, con- 
gested and hemorrhagic.’ 

In the later stages of the disease the 
bowel becomes thick, firm and rigid. There 
may be areas of normal bowel between 
sharply defined diseased segments.’ There 
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is a tendency toward perforation with 
accompanying formation of adhesions to 
the surrounding viscera. Usually, perfora- 
tion into the peritoneal cavity does not 
occur. Fistulization then occurs with occa- 
sional abscess formation in the mesentery. 
The lumen of the intestine is markedly 
constricted and distorted, sometimes be- 
coming obliterated. The serosa is thickened 
and fibrotic and sometimes has small tu- 
bercle-like Jesions on its surface. 
Histologically, there is hypertrophy of 
the muscular layer as well as inflammatory 
involvement of the submucosa, muscularis 
and subserosa with fibrosis. The entire 
mucosa may be eroded or only the surface 
epithelium may be missing. Irregular ul- 
cerations are seen lined by granuletion 
tissue containing many neutrophiles. There 
may also be zones of atrophy of the mucosa 
and other areas of polypoid hyperplasia. 
Granulation tissue, containing nodules and 
frequently foreign body giant cells, is seen 
throughout the muscularis and subserosa.* 


TREATMENT 


There are three schools of thought con- 
cerning the treatment of regional ileitis. 

Conservative Management. ‘This consists 
of exploratory laparotomy without dis- 
turbing the intestines, or exploratory 
laparotomy and appendectomy (the latter 
being an incidental procedure and not 
contributing to the spontaneous resolution 
of the disease). This type of treatment is 
recommended for the acute stage and in 
those cases which are too far advanced fo. 
radical surgery. If symptoms persist, a 
radical operation may then be performed 
when the patient can be better prepared 
for this type of procedure.’ 

Cutler!” believes he can get good results 
without any surgery except when obstruc- 
tion or abscess is present. His regimen con- 
sists of a bland, high-protein, high-vitamin 
and low-residue diet. Mineral oil, transfu- 
sions, bed rest and alpine light should be 
used as indicated. X-ray therapy may 
help*in some cases. Recently, it has been 
suggested that streptomycin is specific for 
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regional ileitis. However, the results are 
not as yet conclusive. 

Short-circuiting Operation. In the 
chronic stages of the disease, surgical 
treatment is indicated. Some writers be- 
lieve that a short-circuiting operation 
(ileocolostomy) should be done first, espe- 
cially if the patient is in poor physical 
condition. However, this procedure has 
been comparatively ineffective.?* In most 
cases, the disease progresses despite this 
procedure, with resection being necessary 
at a later date. Many authors believe that 
this procedure is insufficient because it 
leaves the diseased bowel behind as a focus 


of infection.* Fallis, in his cases, reported . 


two deaths of three patients treated by 
entero-anastomosis. There were no deaths 
in his series of patients treated conserva- 
tively or by radical resection. 

Radical Resection. Wide resection of 
the diseased intestine (depending upon the 
extent of lymphadenopathy) with anasto- 
mosis of ileum and transverse colon, is the 
treatment of choice in the chronic stage of 
regional ileitis. It has been effective in a 
majority of the cases in which this pro- 
cedure was done.” Some writers recommend 
a two-stage resection because of less risk 
to the patient, while others*® believe that a 
one-stage resection should be done wher- 
ever possible, because of a reduced mortal- 
ity and because the possibility of recurrence 
is Jess than when a two-stage resection is 
done. 

Mayo and Judd?® reported the results of 
resection in 100 patients with non-specific 
ileocolitis. There were seven deaths among 
thirty-cwo patients treated by one-stage 
resection (21.9 per cent); and two deaths 
among sixty-four patients treated by two- 
stage resection (3 per cent). Four had 
operations in multiple stages and there 
was one death in this group. 

Eckel and Ogilvie!® state “ ... that 
if improvement or a cure is to be antici- 
pated in the patients with a chronic condi- 
tion, a truly radical resection of bowel and 
mesentery must be done.” 

Warren and Miller!‘ state that in their 
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series of forty-three cases, conservative 
treatment in early cases gave good results. 
Surgical resection yielded satisfactory re- 
sults in only eight out of twenty-six cases. 
However, they stress that “since con- 
servative treatment of the established 
disease . . . gives little hope of cure, 
radical resection should still be offered 
these patients as the initial procedure.” 

Colp, Garlock and Ginzburg” report 
forty cases of regional ileitis treated by 
ileocolostomy with exclusion. There were 
no postoperative mortalities in their cases 
and they state that extension of the disease 
proximally apparently does not depend 
upon the type of operation performed but 
rather on how far orad the site of exclusion 
is chosen. 

Ginzburg and Garlock" are convinced 
that distal ileitis is a surgical disease 
and that marked improvement may be 
obtained in most cases by ileocolostomy 
with exclusion which, in their experience, has 
been attended by no mortality. Ashley, 
Meyers and Reynolds,” on the other hand, 
think that regional enterocolitis is “‘not 
entirely a surgical problem, since 25 per - 
cent of our cases, after an early diagnosis, 
show no extension of the disease under 
judicious medical management and obser- 
vation.” They advocate radical resection, 
in stages, as the treatment of choice for the 
advanced cases. 

Marshall," reviewing the experience 
with this disease at the Lahey clinic, urges 
that complete extirpation of affected bowel 
be done, wherever possible, with wide 
removal of involved mesenteric glands. 
At the Lahey clinic, the two-stage Mikulicz 
type of resection is favored, and they 
believe that it can be used in serious cases 
with a low operative risk. 


CASE REPORT 


P. H., a seventy-eight year old white male, 
was admitted to the Norwegian Hospital on 
July 8, 1945, complaining of pain in the right 
lower quadrant of the abdomen and nausea of 
four to five days’ duration. The pain had begun 
in the left lower quadrant and then settled in 
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the right lower quadrant. The pains had been 
very severe for the last three days. Nausea was 
present all that time, but no vomiting. There 
had been no bowel movements since the onset 
of the present illness. Patient had had arthritis 
and “some heart trouble” about fifteen years 
ago. A hydrocelectomy had been performed 
sixty years ago. 

Physical examination revealed a well de- 
veloped and well nourished elderly white male 
complaining of severe pain in the right lower 
quadrant of the abdomen. The lungs were 


clear and resonant throughout. There was a 


blowing systolic murmur at the apex. The apex 
beat was 2 cm. lateral to the mid-clavicular 
line; there was regular sinus rhythm. There 
was marked tenderness in the right lower 
quadrant of the abdomen with rebound, rigidity 
and tenderness in the left lower quadrant. The 
blood count revealed 18,000 white blood cells 
with 88 per cent polymorphonuclears. The pre- 
Operative impression was acute suppurative 
appendicitis with peritonitis and intestinal 
obstruction. 

Operation was performed on the day of ad- 
mission under spinal anesthesia. A large Mc- 
Burney incision about 5 inches long was made. 
About 6 inches of ileum, 6 inches from the 
ileocecal junction, was markedly edematous 
and thickened, markedly inflamed and covered 
with a thin fibrinous exudate in many areas. 
There was very little to no lumen apparent. 
There were many small lymph nodes in the 
mesentery which was greatly thickened and 
fibrotic to palpation. The appendix was seen 
to be slightly involved in the inflammatory 
process, but was certainly not the cause of the 
peritonitis. The cecum was slightly injected as 
were the terminal 6 inches of ileum. The entire 
ileum was explored for other segments of in- 
volvement, but no pathological condition was 
noted except for a generalized distention of 
relatively mild character in practically the 
entire ileum. 

It was decided not to remove the appendix. 
A portion of ileum about 21% inches on either 
side of the involved portion was resected by 
cautery and a classical aseptic end-to-end 
anastomosis by means of Kocher clamps was 
performed. Eight Gm. of sulfanilamide were 
sprinkled over the operative area. One Penrose 
drain was placed to the right iliac fossa and 
one to the pelvis. Postoperative diagnosis was 
regional ileitis and peritonitis. 
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_ The pathological report was as follows: The 
specimen consisted of small intestine measuring 
28 cm. in length, presenting somewhat irregular 
brownish-red surface. There was flakey, whitish 
exudate over the entire outersurface. Mesen- 
tery attached to the bowel was infiltrated with 
much fatty tissue and also covered with the 
same exudate. The mesentery was markedly 
thickened and indurated in many areas. The 
serosa of the bowel was rough and irregular. 
Upon opening the bowel, there were no con- 
tents found. The mucosa was apparently nor- 
mal and present along the entire length. The 
submucosa was markedly thickened and cord- 
like in consistency. The lumen of the bowel 
presented two constrictions at which points the 
lumen was decreased to one-third of its size. 
The entire specimen may be compared with a 
portion of rubber garden hose. 

Microscopically, examination showed marked 
congestion of all coats of intestine with 
scattered inflammatory cell infiltrations. At- 
tached mesentery also showed marked inflam- 
matory reaction. There was marked fibrosis of 
muscular coats and serosa. 

Diagnosis: Regional ileitis—terminal ileum. . 

Post-operatively, the patient did compara- 
tively well for one week and then developed a 
bilateral bronchopneumonia. Pneumonia was 
treated with penicillin, sulfadiazine and oxygen. 
Despite this and with rigid maintenance of 
fluid balance, electrolyte balance, adequate 
vitamins and adequate protein levels by means 
of two whole blood transfusions, two units of 
plasma and adequate amino acid administra- 
tion, the patient’s course continued downhill. 
He went into cardiac failure and finally expired 
on July 26, 1945, eighteen days postoperatively. 


The writer is certain that this man, al- 
though 78 years of age, would have with- 
stood the surgical procedure successfully if 
he had not contracted bilateral pneumonia 
and thrown an added load on a previously 
damaged and enlarged heart. 


SUMMARY 


A brief review of regional ileitis, covering 
incidence, etiology, pathology, symptoma- 
tology and diagnosis is presented. 

Treatment and management is stressed 
calling attention to the conservative, short- 
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circuiting and more radical surgical meas- 
ures of resection. 


The case of a seventy-eight year old 


male is reported (probably a report of the 
oldest patient on record). 
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POSTOPERATIVE SPONTANEOUS PNEUMOPERITONEUM 


Joun J. CUNNINGHAM, M.D. 
Chief of the Surgical Staff, Our Lady of Lourdes Hospital 
BINGHAMTON, NEW YORK 


HE presence of air in the peritoneal 

cavity is to be expected in any condi- 

tion in which excess of air is allowed 
by injury or perforation of the intestinal 
tract or when the peritoneum is opened as 
in surgical or traumatic conditions. Under 
modern conditions, this has also been used 
in the Rubin test and in peritoneoscopy as 
well as in the introduction of air or other 
gases for therapeutic or diagnostic reasons. 
Aside from the symptoms due to the im- 
mediate introduction of the air with its 
accompanying changes in pressure, this is 
unimportant as the air is absorbed within 
a comparatively short space of time. The 
presence of air is also found in peritonitis 
due to gas forming organisms. 

Gas or air in the peritoneal cavity with- 
out demonstrable reason and in sufficient 
amounts to cause symptoms is rare. This 
condition, called ‘spontaneous pneumo- 
peritoneum,” has been recorded five times 
previously according to the literature 
available to the writer. Hinkel! summed up 
the literature to date in an admirable 
paper and also gave in detail the known 
etiology and pathology of the condition. He 
states: ‘‘The intra-abdominal pressure is 
nearly always negative (Wagoner) and, 
according to Salkin, it may reach 50 mm. 
of water below that of the atmosphere. The 
introduction of fluid or air into the perito- 
neal cavity does not raise the pressure 
sharply because of the ‘abdominal ac- 
commodation’ described by Coombs. 
Therefore, if air should enter through an 
aperture in the diaphragm, one could not 
expect it to be expelled through the same 


route unless the intra-abdominal pressure ~ 


became greater than that of the atmos- 
phere.”’ Thus, the presence of air due to 
perforations of the intestinal tract or from 


openings to the atmosphere, would be in 
sufficient amounts to equalize the pressure 
between the peritoneum and the external 
source and would not be progressive. 
According to this idea, the presence of a dis- 
tention which was sufficient to cause symp- 
toms and progressive enough in nature 
would almost have to be connected in some 
way with the bronchial tree, barring gas- 
forming organisms or repeated perforations. 
The mechanism involved would be essen- 
tially the same as that in tension pneumo- 
thorax, the lungs being the only pump-like 
mechanism sufficient to produce the ex- 
treme pressure developed in the peritoneal 
cavity. We assume this condition was 
caused by a tear through the diaphragm 
into the bronchial tree, plus a ball-valve 
mehanism of the diaphragm. 

The following case of spontaneous pneu- 
moperitoneum is the first of its kind to be 
reported in a patient following a surgical 
procedure in which the symptoms were so 
alarming as to constitute a serious factor 
in an otherwise normal convalescence. 
It corresponds with four of the five cases 
previously reported, in that there was an 
accompanying chest condition which could 
be explained on the basis of the mechanism 
noted above (Hinkel). The fifth recorded 
Rigler,? was the only one in which the 
symptoms were due to some intestinal 
condition. Since perforation of the intesti- 
nal tract with the appearance of air is 
common and since these are often found 
only at autopsy or at operation, this case 
(Rigler) while undoubtedly spontaneous 
pneumoperitoneum, might very well have 
been due to some perforation. In his patient 
also the symptoms were not progressive 
and the presence of air was not in sufficient 
amount to cause serious symptoms. 
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Fic. 1. X-ray showing subdiaphragmatic col- 
lection of air. 


CASE REPORT 


Case 1. D. Y., aged fifty-one, was ad- 
mitted to Our Lady of Lourdes Hospital be- 
cause of bilateral inguinal hernias of thirty 
years’ duration. The patient has been well, 
aside from influenza in 1918 of three weeks’ 
duration which was followed by a chronic 
bronchitis with attacks of what was diagnosed 
as bronchial asthma at infrequent intervals. 
There was no history of intestinal disturbances; 
his bowels were regular; he ate everything and 
used tobacco and alcohol moderately. He had 
always been an out-of-doors man and the only 
reason he was being operated upon was that 
he noted that he tired more easily especially 
when he was out hunting or fishing. 

At operation, done under spinal anesthesia, 
the hernias were repaired by the Bassini 
technic without difficulty. The patient’s con- 
dition was good through the procedure and he 
was returned to his room in excellent condition. 
fluids were allowed immediately after oper- 
ation and penicillin was started at once. The 
bowels moved with an enema on the third 
postoperative day and the patient was eating 
well. Convalescence was uneventful until on 
the fifth postoperative day, when following an 
enema, the patient complained of moderate 
abdominal pain and a slight chill. His temper- 
ature rose to 102°F.; the abdomen became 
distended but not alarmingly so. He did not 
vomit and was not nauseated. At this time the 
wounds were healed and his temperature had 
been normal for two days. He also complained 
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of a certain amount of chest distress and had 
a severe coughing spell. The following day the 
distention was much more pronounced; how- 
ever, he was taking liquids well and he stated 
that he felt fine. An enema was given and re- 
turned with a moderate amount of gas and 
some liquid stool; the distention, however, 
remained constant. His condition remained 
the same until the next day when the disten- 
tion was so severe as to cause respiratory em- 
barrassment. He was placed in an oxygen tent, 
but there was no improvement. During this 
entire period he had no complaints aside from 
a feeling of distention. He had no more cough- 
ing spells; he was taking liquids well and 
enemas were returned with what was considered 
fair results. The distention, however, reached 
the point where the abdomen was almost board- 
like to the touch; there was a tympanitic note 
on percussion. X-ray examination revealed the 
picture seen in Figure 1. A diagnosis of 
pneumo-peritoneum of unknown origin was 
made and under 1 per cent novocanine a needle 
was inserted into the peritoneum at the left 
upper quadrant and 3,000 cc. of air was re- 
moved with immediate relief. Air was under 
such pressure as to force the glass plunger out 
of a dry 100 cc. syringe. Suction was not neces- 
sary at any time during the procedure. The 
following morning the distention had increased 
from what it had been immediately after the 
tapping but not to a comparable degree with 
that seen before. He was again tapped with a 
trocar and an unmeasured amount of air was 
withdrawn. A positive pressure was purposely 
left in order to prevent possible vascular 
symptoms due to the sudden intra-abdominally 
change. Further tappings were not used and 
the abdomen over a period of ten days grad- 
ually became softer until at the time of dis- 
charge it was practically normal. At no time 
other than the initial insult was there an eleva- 
tion in temperature. The patient sat on the 
edge of the bed on the fifth day following the 
last tapping; he was out of bed on the sixth day 
and was discharged four days later. To date, 
April 20, 1946, the petient has been perfectly 
well and has carried on his normal pursuits and 
states that he feels stronger than he has in 
years. 


SUMMARY 


A case of spontaneous pneumoperi- 
toneum (the sixth) is reported. This is 
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similar to four of the other cases in which 
there is an accompanying chest condition. 
This case is unusual in that it followed an 
operative procedure with opening of the 
peritoneum but at such a late date that 
there could be no connection between this 
and the pathological condition present. It 
also parallels the picture of tension pneu- 
mothorax in that the condition became 
worse and also was relieved only by re- 
moval of the air. The presence of a con- 
nection between the bronchial tree and the 
peritoneum seems necessary, in view of the 
fact that at no time either before or after 
the operation were there any symptoms 


Tuat blast injury to the lungs is present should be suspected when there 
are diminished movements of the diaphragm, fullness of the chest, giving 
it an emphysematous appearance, and impairment of resonance at one or 
both bases. It is usual to find the lower chest ballooned, especially in the 


region of the lower costal margin. 


From ‘“‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams & Wilkins Company). 
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referable to the gastrointestinal tract. Also, 
as Is seen in tension pneumothorax, the 
release of the air resulted in a breaking of 
the vicious cycle and spontaneous re- 
covery. Subsidence occurred spontaneously 
after removal of part of the air. 
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Selected Book Reviews 


HIS is not a paragraph of book re- 

views. Just consider that we are tip- 

ping you off to a few books published 
during the past year that are very worth 
while. No one physician wants a fraction of 
the medical books published each year. But 
every progressive physician must have a 
library of scientific works, especially in his 
field of practice. So, should you wish a 
certain book on a subject of interest to you, 
we recommend any one of the following: 


Muscle Testing—Techniques of Manual 
Examination. By Lucille Daniels, m.a., 
Marian Williams, m.a. and Catherine 
Worthingham, m.a. Designed and IIlus- 
trated by Harold Black with 349 Diagram- 
matic Line Drawings. 189 pages. W. B. 
Saunders Company. 


A Textbook of Gynecology. By Arthur 
Hale Curtis, M.p. 5th Edition with 455 
illustrations, chiefly by Tom Jones, includ- 
ing 36 in color. W. B. Saunders Company. 


Physical Chemistry of the Cells and 
Tissues. By Rudolf Héber with the col- 
laboration of David I. Hitchcock, J. B. 
Bateman, David R. Goddard, and Wallace 
O. Fenn. 676 pages and indexed. The Blakis- 
ton Company. (The last word on this sub- 
ject to date.) 


Urgent Surgery (Vol. 1). Edited by 
Julius L. Spivack, M.p., Lup. Eight 
surgeons present operative technics they 
employ in the type of cases requiring im- 
mediate or almost immediate intervention. 
244 figures having 572 illustrations, 14 in 
color. Charles C. Thomas. 


Diagnosis and Treatment of Menstrual 
Disorders and Sterility. By Charles Mazer 


and S. Leon Israel. Second Edition, Revised 
and enlarged, with 133 illustrations. Paul 
B. Hoeber, Inc. 


Pathology in Surgery. By Nathan Chan- 
dler Foot, a.B., M.p. This book meets the 
needs of the pathologist, surgeon, intern 
and student. 368 illustrations in black and 
white and 20 subjects in full.color on 10 
plates. J. B. Lippincott Company. 


Classic Descriptions of Disease. By Ralph 
H. Major, M.p. 3rd. Ed. Beautifully 
printed, 195 Authors, 287 Selections, 148 
IJIustrations. (Just the gift for a young 
physician.) Charles C. Thomas. 


General and Plastic Surgery with Emphasis 
on War Injuries. By J. Eastman Sheehan, 
M.D. Timely—authoritative. Paul B. Hoe- 
ber, Inc. | 


Human Embryology. By Bradley M. 
Patten, with 1,366 drawings and photo- 
graphs, 53 in color. A textbook. The 
Blakiston Company. 


Anesthesia in General Practice. By Stuart 
C. Cullen, m.p. Illustrated. The Year 
Book Publishers, Inc. (We highly recom- 
mend the Year Books of the various 
specialities published each year.) 


Motor Disorders in Nervous Diseases. 
By Ernst Herz, m.p. and Tracy J. Put- 
nam, M.D. King’s Crown Press. 


Gynecological and Obstetrical Pathology. 
With Clinical and Endocrine Relations. 
By Emil Novak, a.B., M.p., p.sc. (Hon. 
Dublin), F.a.c.s. 2nd Edition with 542 
IIIustrations, 15 in color. W. B. Saunders 


Company. 
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surgery in, 22 

trauma to, 199 
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Address, presidential (E.), 141 
Adrenalin, misuse of, 102 
Aid, medical, in the future (E.), 311 
Anastomoses, gastrointestinal, suturing of, 592 
Anesthesia 

and convulsions, 83 

caudal, trans-sacral, in rectal surgery, 540 

drug effects during, 102 

refrigeration, apparatus for, 629 
Anorectum, repair of, 51 
Apoplexy, abdominal, 132 
Apparatus for refrigeration anesthesia, 629 
Approach, anterolateral, in bone grafting for tibial frac- 

tures, 282 

Army doctor in European Theater of war, 637 
Arrest of spreading gas gangrene, 228 
Atelectasis, postoperative pulmonary, 531 
Atrophy, muscular, 494 
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errors in treatment of, 340 
management of, 210 
of extremity, 684 


arcinoma 


of breast following burn, 519 
of colon in childhood and adolescence, 703 
of esophagus, 695 
of sigmoid colon and lipoma, 398 
Cartilages, semilunar, injuries to, 544 
Causes of death in battle casualties, 184 
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Chlorophyll in wound healing, 37 
Colon 
carcinoma of, in childhood, 703 
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wounds of, 450 
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Complication of inguinal hernia, 401 
Complications 
laryngeal, after thyroid operation, 62 
of visceroptosis, 597 
Consultant, surgical, activities of (E.), 141 
Convulsions under anesthesia, 83 
Coramine, misuse of, 102 
Cranioplasty, celluloid plate for, and intracranial pres- 
sure, 129 
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Crutch mastery (Bo.B.), 404 
Culture, tissue, in diagnosis of malignant tumors, 326 
Cyst, primary, of round ligament, 320 


Db? causes of, in battle casualties, 184 


Decompression tube, intestinal, 437 
Deconditioning, 219 
Defects 
complete, in long bones, 423 
facial and cranial, 499 
tissue, repair of, 564 
Deformations of skull, 269 
Diagnosis 
in resection of carcinoma of esophagus, 695 
of malignant tumors and tissue culture, 326 
of pelvic diseases and colpotomy, 313 
Dilatation of stomach, 116 
Discrepancies in pain and symptom distribution, 104 
Discs, intervertebral, ruptured, 365 
Disease 
Glénard’s, 597 
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Diseases, pelvic, diagnosis of, and colopotomy, 313 
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Drug effects during anesthesia, 102 
Duct, parotid, reconstructive surgery of, 551 


Ew" crossed, with fusion, 658 


Ectropion of cervix, 359 

Element, fixation, for hip, 150 

Enterocolitis, cicatrizing, 28 

Errors in burn treatment, 340 

Esophagus, carcinoma of, 695 

European Theater of War, army doctor in, 637 
Experiences with pulsating hematoma, 580 
Extremity, burns of, 684 


defects of, 499 

multiple wounds of, 602 
Fastener for joint separations and fractures, 624 
Fat and blood in joint, layering of, 79 
Fate of ureteral stump after nephrectomy, 69 
Ferguson, hernior:haphies of, 87 
Finder and screw driver for screws, 634 
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Fistula, salpingo-colic, and pyosalpinx, 618 
Fistulas, arteriovenous, 713 
Fixation 

element, internal, for hip, 150 

of graft beneath tubed pedicle flaps, 700 
Forearm, tenosynovitis of, 248 : 
Fossa, popliteal, surgery of tibial nerve below, 568 
Fracture, Monteggia, 613 
Fractures 

oblique, fastener for, 624 

trochanteric, 162 

ununited, of tibia, 282 
Fusion and crossed ectopia, 658 
Future, medical aid in (E.), 311 


(se and intestinal obstruction, 108 


Gangrene, gas, arrest of, 228 
Glénard’s disease, 597 
Graft 
fixation beneath tubed pedicle flaps, 700 
skin-lined flap, for tissue defects, 564 
Grafting 
bone, for tibial fractures, 282 
for burns of extremity, 684 


Ha herniorrhaphies of, 87 


Head 
defects of, and tantalum, 499 
injury and stresscoat technic, 269 
Heart, penetrating wounds of, 305 


‘Hematoma, pulsating, 580 


Hernia 
inguinal, and complications, 401 
Spigelian, 396 

Herniorrhaphies, classical, 87 


Hip, internal fixation for, 150 


Horn, rudimentary, pregnancy in, 381 
Hospital costs and scarcity of nurses (E.), 421 
Hospitals, battle casualties in, 184 
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Infections 

acute, blood irradiation in, 486 

anal, drainage of, 51 : 
Injection of oxygen for gas gangrene, 228 
Injuries 

maxillofacial, 551 

multiple, due to tornado, 717 

to cartilages of knee joint, 544 
Injury to head, 269 
Intestine 

lipoma of, 398 

obstruction of, 108 

small, tumors of, 385 
Irritation, meningeal, and rise in intracranial pressure, 


129 
Laie interphalangeal, skeletal traction for, 175 


layering of fat and blood in, 79 
separations, fastener for, 624 


aaa crossed ectopia with fusion of, 658 


Knee joint, injuries to cartilages of, 544 
Knife, ligation, for varicose veins, .631 


| Pte complications in, after thyroid operation, 62 


Ligament, round, cyst of, 320 
Ligation 

knife for varicose veins, 631 

of inferior vena cava, 621 

for thrombophlebitis, 606 

Lipohemarthrosis, traumatic, 79 
Lipoma, intestinal, and carcinoma of colon, 398 
Liver 

pyogenic abscess of, 510 

tumors, primary, 390 
Loop, traction, 100 
Lungs, atelectasis of, 531 


of burns, 210 

of complete defects in long bones, 423 
Maneuvers in abdominal surgery, 22 
Masseter muscles, hypertrophy of, 137 
Mastery of crutches (Bo.B.), 404 
Mattress suture, vertical, 576 
Meckel’s diverticulum, 468 
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Mercury in intestinal decompression tube, 690 
Military program, 216 

Misuse of adrenalin and coramine, 102 
Monteggia fracture, 613 

Motion with skeletal fraction for joints, 175 
Muscles, masseter, hypertrophy of, 137 
Myophagism, congenita, 494 


and ureteral stump, 69 


Nerve 
facial, reconstructive surgery of, 551 
tibial, repair of, 588 
surgery of, 568 
New York, Veterans Administration in, 218 
Nurses, scarcity of (E.), 421 
Objectives, surgical, of anorectal repair, 51 


intestinal, due to gallstone, 108 

of bowel, 468 

postoperative, of bile ducts, 121 
Operation 

spontaneous pneumoperitoneum after, 725 

thyroid, and laryngeal complications, 62 
Oxygen injection for gas gangrene, 228 


distribution, 104 
sciatic, and pyriformis syndrome, 355 
Paraganglioma and paroxysmal hypertension, 111 
Patella, dislocation of, 335 | 
Patholysis of anal infections, 51 
Pedicle flaps, graft fixation beneath, 700 
Penicillin in peritonitis, 56 
Peritonitis, treatment of, with penicillin and_ sul- 
fonamide, 56 
Plate, celluloid, for cranioplasty, 129 
Pneumoperitoneum, spontaneous, postoperative, 725 
Pregnancy in rudimentary horn of uterus, 381 
Pressure, intracranial, and use of celluloid plate for 
cranioplasty, 129 
Program, military, 216 
Prolapse, rectal, reduction of, 596 
Pyosalpinx and salpingo-colic fistula, 618 
Pyriformis syndrome and sciatic pain, 355 


prolapse of, 596 
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Rectum, surgery of, and anesthesia, 540 
wounds of, 450 ; 
Reduction of rectal prolapse, 596 
Refrigeration anesthesia, apparatus for, 629 
Rehabilitation, 219 
Repair 
anorectal, objectives of, 51 
of posterior tibial nerve, 588 
of tissue defects by skin-lined flap graft, 564 
Report of a meeting (E.), 635 
Resection 
of carcinoma of esophagus, 695 
transurethral, strictures and, 503 
Results of ruptured intervertebral discs, 365 


tuberculous, 523 


Scalenus anticus syndrome, 252 
Scarcity of nurses and hospital costs (E.), 421 
Screws, finder and screw driver for, 634 
Shelf, on the (E.), 529 
Situs inversus totalis, position of testicles in, 104 
Skull, deformations of, 269 
Spigelian hernia, 396 
Stomach, dilatation of, 116. 
Streptomycin, 651 

for bacteremia, 347 
Stresscoat technic in head injury, 269 
Strictures following transurethral resection, 503 
Stump, ureteral, after nephrectomy, 69 
Sulfonamide treatment of peritonitis, 56 
Surgery, abdominal, 22 
Surgery 

hyperuricemia in, 363 

of tibial nerve below popliteal fossa, 568 


reconstructive, of parotid duct and facial nerve, 551 


rectal, anesthesia in, 540 
Suture, vertical mattress, 576 
Suturing of gastrointestinal anastomoses, 592 
Symptom distribution, 104 
Syndrome 
pyriformis, and sciatic pain, 355 
scalenus anticus, 252 


7 box operating, 527 


Tantalum for facial and cranial defects, 499 
Technic 
of suturing gastrointestinal anastomoses, 592 
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Technic, stresscoat, in head injury, 269 
Tenosynovitis of forearm, 248 


’ Testicles, position of, in situs inversus totalis, 104 


Thrombophlebitis, ligation of vena cava for, 606 
Thyroid operation and laryngeal complications, 62 
Tibia 

fractures of, 282 

upper, cavitation in, II 
Tissue 

culture in diagnosis of malignant tumors, 326 

defects, repair of, 564 
Tornado, multiple injuries due to, 717 
Traction 

loop, 100 

skeletal, for interphalangeal joints, 175 
Trauma 

abdominal, 199 

in tumors of bone, 300 
Treatment 

of burns, 340 

of traumatic cavitation in tibia, 11 

of trochanteric fractures, 162 

penicillin and sulfonamide, in peritonitis, 56 
Tube 

decompression, mercury in, 690 

intestinal decompression, 437 

Vitallium, and obstruction of bile ducts, 121 
Tumors 

liver, 390 

malignant, diagnosis of, and tissue culture, 326 

of bone, 300 

of small intestine, 385 


blood irradiation, 486 


Ureter, stump of, after nephrectomy, 69 
Use and abuse of decompression tube, 437 
Uterus, rudimentary horn of, and pregnancy, 381 


Vea hydrogen ion concentration of, 359 


Veins, varicose, ligation knife for, 631 
Vena cava 
inferior, ligation of, 621 
ligation of, 606 
Ventricles of brain, wounds of, 3 
Veterans Administration in New York, 218 
Visceroptosis, complications of, 597 
Vitallium tube and obstruction of bile ducts, 121 
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Ww" abdominal, surgical wounds of, 233 


War 
Army doctor in, 637 
wounds of brain, 3 
Wound healing and chlorophyll, 37 
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Wounds 
facial, multiple, 602 
of colon and rectum, 450 
penetrating, of heart, 305 
surgical, of abdominal wall, 233 
war, of brain, 3 
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At Last— 


A simple, disposable 
Penicillin Oil-and-Wax 


Syringe! 


No Cartridges to insert or change 
—as simple as your favorite Luer 


You don’t have to be a mechanic to work 
Cutter’s Penicillin Oil-and-Wax syringe! 
No “parts” to handle. It comes all-of-a-piece, 
ready to use “as is.” 

Pull-back plunger permits you to test for 
accidental puncture of a vein, just as you 
always do. If no blood is aspirated — 
inject with confidence. 


Penicillin Oil-and-Wax Cutter is available 
in 300,000 units, 200,000 units, and 
100,000 units per cc. 


FLUID! No heating—no refrigerating 


Penicillin Oil-and-Wax Cutter is specially. 
compounded to flow freely at room 
temperature, is easily injectable— behaves 
like salad oil rather than butter. 


Syringe has “knee-action” hilt to act as 
shock absorber. The needle is mounted in 
rubber, allowing “play” without danger 
of snapping needle. 


If your pharmacist hasn’t these easy, disposable 
syringes in stock now —ask him to order you a 
supply to save time and nuisance in your practice. 


CUTTER LABORATORIES, Berkeley 1, Calif. 
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PENDARVO 


affords a flavor, Doctor, that patients will 


enjoy . . . hearty, appetizing, bouillon-like. 


Easy to serve hot at or between meals. 


PENDARVON is NEW. Let us send you a frial 


supply for taste-testing. 


ENDARV! , 
sin! 
Protein, 


8-oz. bottles 
Granule-form, 
dissolves readily 


NEO-SYNEPHRINE” restores blood 
pressure to safe levels... sustains it during the critical stage...can be repeated 


often without signs of toxicity. 


Neo-Synephrine 


BRAND PHEN YR EPHRINE 
HYDROCHLORIDE: 
Houle $olulion 1% For Vascpressor sbelion 


i 
3 


THERAPEUTIC APPRAISAL: Parenterally administered, Neo-Synephrine produces a 
marked and sustained rise in blood pressure... usually slows the pulse rate...does not 
produce any appreciable stimulation of the heart or central nervous system. 


INDICATIONS: Prevention and correction of circulatory depression—particularly in 
shock-like states, and in hypotensive emergencies encountered during spinal, rectal or 
inhalation anesthesia. 


DOSAGE: Average subcutaneous or intramuscular dose is 0.3 to 0.5 cc.; intravenous dose 
is 0.01 to 0.05 cc. Repeated doses produce a consistently uniform response. 


: SUPPLY: 1°% Sterile Solution (10 mg. per cc.), 1 cc. ampuls and 5 cc. rubber-capped vials. 


Further information and a trial supply available upon request. 


| 


DETROIT 31, MICHIGAN 
NEW YORK KANSAS CITY SAN FRANCISCO ATLANTA WINDSOR, ONTARIO SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


*Craig: Clin. Med. 48:64, 1941 *Johnson: Surg., Gynec. & Obst. 65:458, 1937 *Brunner and de Takats: Surg., Gynec. & Obst. 68:1021, 1939 
Trade-Mark Neo-Synephrine Reg. U.S. Pat, Off, 
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equivalent doses, 

barbiturate for oral 
use combines more 

rapid, profound and 


shorter effect than.. 


Nembutal 


(PENTOBARBITAL SODIUM, ABBOTT) 


FOR SEDATIVE EFFECT: 

% Nembutal is a powerful barbiturate—so powerful that 
doses of less than 1'42 gr. suffice for many patients and 
in many conditions in which brief sedative and only a mild 
hypnotic action is desired. 

% In simple insomnia, for instance, a dose no larger than 
one %-gr. capsule usually obtunds emotional disturbances 
or reactions to outside stimuli sufficiently to induce sleep. 
% Smaller dosage reduces the amount of the drug that 
must be eliminated, the duration of effect, and any slight 
possibility of “hang-over.” 

% Smaller dosage results ina monetary saving to the patient. 


FOR TRUE HYPNOSIS: 
NEMBUTAL 1'2-GR. CAPSULES 


% Only one 1'%-gr. capsule is needed, under most cir- 
cumstances, to produce 6 to 8 hours of sleep under the 
influence of the drug. 


% For preoperative sedation and as a basal anesthetic, 
prescribe one or two 1 /-gr. capsules the evening before, 
and one or two capsules of the same size one or two hours 
before operation. 


% For obstetrical analgesia and amnesia, «dminister two 
or three 1%-gr. capsules, with or without scopolamine or 
meperidine, when cervix is definitely dilated and pains 
recur regularly at not more than five-minute intervals. 


A FORM TO FIT ANY SHORT-ACTING SEDATIVE AND HYPNOTIC NEED 


NEMBUTAL 34-GR. CAPSULES—For the majority of cases in which sedative effect only is desired. 
NEMBUTAL 1'2-GR. CAPSULES—For surgical, obstetrical and all requirements for true hypnotic action. 
NEMBUTAL ELIXIR—Contains 2 grs. per fluidounce; 4 gr. per teaspoonful. Unusually palatable. 
NEMBUTAL SUPPOSITORIES—In /2-gr., 1-gr., 2-gr. and 3-gr. sizes. 
NEMBUTAL AND ASPIRIN—Nembutal, 2 gr., and aspirin, 5 gr. Sedative and analgesic. 
EPHEDRINE AND NEMBUTAL—Ephedrine, */ gr., and Nembutal, % gr. 


ABBOTT LABORATORIES*NORTH CHICAGO, 


ILLINOIS 
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a Henry N. Harkins, M.D. Published by the 

Editor-in-Chief 

INSTITUTE 
W. Wayne Babcock, M.D. OF. MEDICINE 
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Presented briefly but without sacrificing any essential 
detail, these highly significant data are further en- 
hanced by editorial comments of the members of the 
Editorial Board, based upon and summarizing their 
own clinical experiences as well as those of other 
recognized authorities. 


WASHINGTON INSTITUTE OF MEDICINE, 1720 M St., N.W., Washington 6, D. C. 4 
Enter my subscription to the Quarterly Review of Surgery for: 
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IODINE 


Essential Ally of the Profession for 


Prevention Diagnasé Lhevrapy 


N addition to the many Iodine specialties, the following 

Iodine preparations, official in United States Pharma- 
copeia XIII and National Formulary VIII, are widely 
prescribed in everyday practice: 


U.S. P. 


CALCIUM IODOBEHENATE 
CHINIOFON 
DILUTED HYDRIODIC ACID 
HYDRIODIC ACID SYRUP 
IODINE 
STRONG IODINE SOLUTION (LUGOL’S) 
IODINE TINCTURE 
IODIZED OIL 
IODOPHTHALEIN SODIUM 
IODOPYRACET INJECTION 
SODIUM IODIDE 
POTASSIUM IODIDE 
CHINIOFON TABLETS 


(7%) 


rly official 


Tincture of todine) 


(Forme 


n USP. 


N. F. 


AMMONIUM IODIDE 
FERROUS IODIDE SYRUP 
IODINE AMPULS 
IODINE OINTMENT 
IODINE SOLUTION 
PHENOLATED IODINE SOLUTION 
STRONG IODINE TINCTURE 
IODOCHLOROHYDROXYQUINOLINE 


IODOCHLOROHYDROXYQUINOLINE TABLETS 


IODOFORM 
POTASSIUM IODIDE SOLUTION 
POTASSIUM IODIDE TABLETS 

COLLOIDAL SILVER IODIDE 
SODIUM IODIDE AMPULS 
THYMOL IODIDE 


120 BROADWAY 
NEW YORK 5, N.Y. 


EDUCATIONAL BUREAU, INC, 
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NEW NAMES FOR 
JODINE TINCTURES: a 
USP. Xill (2%) - 
(For as Mild 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


E SURGERY—Two Weeks Intensive Course in Surgical One Week Course in Vaginal Approach to Pelvic 
J her “agg Starting July 21, August 18, Septem- Surgery starting September 15, October 13. 

Four Weeks Course in General Surgery starting Intensive Course starting 


July 7, August 4, September 8, October 6. 
Two Weeks Surgical Anatomy & Clinical Surgery . MEDICINE—Two Weeks Intensive Course starting 


starting July 21, August 18, September 22. October 6. 
One Week Surgery of Colon & Rectum starting Two Weeks aun ear starting October 20. 
September 15 and November 3. One Week Course Hematology starting Septem- 
Two Weeks Surgical Pathology every two weeks. 
ont urse trocardiography eart 
FRACTURES & TRAUMATIC SURGERY—Two Disease starting June 16, September | s 
Weeks Intensive Course starting June 16, October Two Weeks Intensive Course in Electrocardiog- 
6. raphy & Heart Disease starting August 4. 
2 GYNECOLOGY—Two Weeks Intensive Course start’ DERMATOLOGY & SYPHILOLOGY—Two Weeks 
oe ing September 22, October 20. Course starting June 16, October 20. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 
FORTHE ROENTGENOLOGY 
; mathematics involved, film interpretation, all stand- 
PRACTITIONER j ard general roentgen diagnostic procedures, methods 
; of application and doses of radiation therapy, both 
: Intensive full time instruction covering those sub- x-ray and radium, standard and special fluoroscopic 
/ jects which are of particular interest to the physician procedures. A review of dermatological lesions and 
= in awe practice. Fundamentals of the various tumors susceptible to roentgen therapy is given, 
“ medical and surgical specialties designed as a practi- together with methods and dosage calculation of 
cal review of established procedures and recent treatments. Special attention is given to the newer 
advances in medicine and surgery. Subjects related diagnostic methods associated with the employment 
to general medicine are covered and the surgical of contrast media, such as bronchography with 
departments participate in giving fundamental in- Lipiodol, uterosalpingography, visualization of 
struction in their specialties. Pathology and radiology cardiac chambers, peri-renal insufflation and myelog- 
are included. The class is expected to attend de- raphy. Discussions covering roentgen departmental 
partmental and general conferences. management are also included. 
FOR INFORMATION ADDRESS 


‘ MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 | 
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THERAPY for 


ACUTE and 


32 out of 40 cases treated in well-known clinic* completely cured with 


Chloresium, the natural, nontoxic healing agent containing Chlorophyll. 


Exfoliative dermatitis of 13 months’ dura- 
tion. Colloid baths, cold compresses, bland oils 
and lotions had been tried for six weeks without 
encouraging results. This is one of 40 cases 
where a leading Clinic observed the prompt re- 

lief and objective improve- 


ment caused by the use of 

Chloresium in the treat- 

ment of highly resist- 
ant dermatoses. 


Chloresium is ethically promoted. 
Available at all leading druggists. 


Chloresium Solution (Plain)..... 2-oz. and 8-oz. bottles 
Chloresium Ointment......... l-oz. tubes and 4-oz. jars 
Chloresium Nasal Solution....... -oz. dropper bottles 


and 2-oz. and 8-oz. bottles 
4name upon request 


RYSTAN COMPANY 


7 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 
SOLE LICENSEE—LAKELAND FOUNDATION 


Treated with Chloresium dressings the 
patient obtained almost immediate symptomatic 
relief and was discharged completely cleared after 
two weeks. There has been no recurrence. Of the 
forty cases which were treated with Chloresium, 
“all were relieved promptly of itching and burn- 
ing. Thirty-six cases, or 90%, showed marked 
improvement objectively and thirty-two cases 
were completely cured. Four continue to im- 
prove under chlorophyll therapy.” 


U.S. FAT. OFF. 


FREE! MAIL COUPON 


| Rystan Company, Dept. AS-4 I 
| 7 N. MacQuesten Pkwy. I 
| Mt. Vernon, N.Y. | 
| Please send “Chlorophyll—Its Use in Medi-! 
| cine,” a review of over 75 published papers. | 
| (Clinical samples will be furnished if re- I 
quested on your letterhead.) 
| 
| 


Name. M.D. 


Street. 
City. Zone. State 
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Out of some cold figures, came a story 


to warm Americas heart 


OT LONG AGO, the Secretary of the United 
States Treasury studied a figure-covered 
sheet of paper. 

The figures revealed a steady, powerful up- 
swing in the sale of U. S. Savings Bonds, and 
an equally steady decrease in Bond redemp- 
tions. 

But to the Secretary, they revealed a good 
deal more than that, and Mr. Snyder spoke 
his mind: 

“After the Victory Loan, sales of U. S. Savings 
Bonds went down—redemptions went up. 
And that was only natural and human. 


“Tt was natural and human—but it was also 
dangerous. For suppose this trend had con- 
tinued. Suppose that, in this period of re- 
conversion, some 80 million Americans had 
decided not only to stop saving, but to spend 
the $40 billion which they had already put 
aside in Series E, F & G Savings Bonds. The 
picture which that conjures up is not a pretty 
one! 


“But the trend did NOT continue. 


“Early last fall, the magazines of this country 
—nearly a thousand of them, acting together 
—started an advertising campaign on Bonds. 
This, added to the continuing support of other 
media and advertisers, gave the American 
people the facts .. . told them why it was im- 
portant to buy and hold U. S. Savings Bonds. 


“The figures on this sheet tell how the Ameri- 


can people responded—and mighty good 
reading it makes. 

“Once more, it has been clearly proved that 
when you give Americans the facts, you can 
then ask them for action—and you'll get it!” 


What do the figures show? 


On Mr. Snyder’s sheet were some very interest- 
ing figures. 

They showed that sales of Savings Bonds 
went from $494 million in last September to 
$519 million in October and kept climbing 
steadily until, in January of this year, they 
reached a new postwar high: In January, 1947, 
Americans put nearly a billion dollars in Savings 
Bonds. And that trend is continuing. 

In the same way, redemptions have been 
going just as steadily downward. Here, too, 
the trend continues. 

Moreover, there has been, since the first of 
the year, an increase not only in the volume of 
Bonds bought through Payroll Savings, but in 
the number of buyers. 


How about you ? 


The figures show that millions of Americans 
have realized this fact: there is no safer, surer 
way on earth to get the things you want than 
by buying U. S. Savings Bonds regularly. 


They are the safest investment in the world. 
Buy them regularly through the Payroll Plan, or 
ask your banker about the Bond-a-Month Plan. . 


Save the easy, automatic way_with U.S. Savings Bonds 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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@ Dermatome skin —_ are of precisely uniform thickness, cut at 
any predetermined level includin true deep intermediate grafts. 

Sheets of skin as large as 4 x8 inches (the size of the drum) can be 

taken from parts of the body in amounts hitherto a 


enabling the use of grafts in certain cases in which successful 
results were formerly unobtainable. Those who have used the 


Dermatome state that it simplifies the technique and consider- 
ably enlarges the whole field of skin grafting. The Dermatome : D E RM A T o ME 
blade may be inserted in the handle for honing the blade MANUFACTURED EXCLUSIVE : 


and also for cutting razor grafts. Special rubber cement for AND SOLD BY | 


of accessories are kept in stoc cellent carryin 

thickness gauges are a Kansas any ASSEMBLAGE C0. 

sharpening service is maintaine e holder an ae 

complete with container and cover is 60 St., City 8, Mo. 
so obtainable. 


Coming! 
Fat Necrosis of Female Breast 
FRANK E. ADAIR and JEAN T. MUNZER, New York 


Comparative Study of Chemotherapies in the Surgery of Pilonidal 
Sinus JOSEPH E. HAMILTON and LACHLAN M. CATTANACH, Louisville, Ky. 


Anterior Thoracic Esophagus ORVAR SWENSON, Boston 


Cholecystitis and Cholelithiasis in the Young 
E. CRAIG HERINGMAN and DAVID W. AIKEN, New Orleans 


Value of the X-ray in the Study of Postoperative Emergencies and 
Complications JAMES CASE, Chicago 


Treatment of Carcinoma of the Breast DAVID W. ROBINSON, Kansas City 
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THE LANTEEN DIAPHRAGM is rigid in one plane, therefore easy to place. When largest 
comfortable size is fitted, if entering rim lodges against cervix, trailing 
rim cannot be forced into pubic arch. 


Lanteen jelly has three important advantages: 
1. Reliable ... spermicidally effective. 
2. Tenacious in its viscosity. 
3. Non-irritating . . . Non-toxic. 


Offered only through the medical profession. Complete 
package sent physicians on request. 


anteen 


LANTEEN MEDICAL LABORATORIES, INC. © CHICAGO 10 
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FERROUS SULFATE 


“Ferrous sulphate... in re- 
cent assay studies has been 
found to be ‘one of the... 
most effective forms of 
iron medication.”’! 


1. Barr, D.P.: Modern 
Medical Therapy in Gen- 
eral Practice, Baltimore, 
Md., the Williams & Wil- 
kins Company, 1940, vol. 3, 
bb. 2929-2930. 


VITAMINS A AND D 
The anorexia, hypochlor- 
hydria and disturbed di- 
gestion frequently associ- 
ated with hypochromic 
anemia, tend to initiate or 
augment multiple nutri- 
tional deficiencies. The fat- 
soluble vitamins as well as 
the B-complex factors 
must be supplied. 


B-COMPLEX 


The B-complex vitamins 
contained in Heptuna tend 
to improve the appetite, 
increase the efficiency of 
the digestive tract, and 
thus make Heptuna more 
readily tolerated even by 
many patients who cannot 
take iron alone. 


IN HYPOCHROMIC ANEMIA 


In hypochromic anemia the need not only for iron but for 
the vitamins as well is so great that the required amounts 
of these substances cannot be obtained from food alone. 

Heptuna offers a convenient means of supplying highly 
available iron and adequate dosages of essential vitamins, 
all of which are necessary in the speedy correction of sec- 
ondary anemia. ; 


Ferrous Sulfate U.S.P.............. 4.5 Grains 


Vitamin A (Fish-Liver Oil)... 5,000 U.S.P. Units 


Vitamin D (Tuna-Liver Oil). ... 500 U.S.P. Units 


Vitamin B, (Thiamine Hydrochloride). . 2 mg. 


Vitamin Bz (Riboflavin)............. 2 mg. 


Vitamin Bg, (Pyridoxine Hydrochloride). 0.1 mg. 


Calcium Pantothenate.............. 0.333 mg. 


Together with other B-complex factors from liver and yeast. 


J. B. ROERIG AND COMPANY «© 536 Lake Shore Drive * Chicago 11, Illinois 
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te You can’t keep your hands in a glass case 


... Dut you CAN use TRUSHAY! 


TRUSHAY protected hands are soft and supple. They will appeal to fastidious patients. 


More and more professional men and women are recognizing the advantages of this 
sensible corrective for the drying effects of frequent scrubbings. TRUSHAY does not 
interfere with the hygienic cleanliness produced by soap and water because it is used 
BEFOREHAND. | 


TRUSHAY contains no glycerin, is not sticky or gummy. It guards against excessive 
depletion of the skin’s natural lubricant...aidsin keeping the epidermis pliant and unbroken. 


Your patients will appreciate TRUSHAY for their personal use, too. Recommend it 


with confidence and the assurance of their appreciation. 


TRUSHAY 


THE “BEFOREHAND! 
A product of BRISTOL-MYERS COMPANY, 19 West 50th Street, New York 20, N. Y. 
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Sakis... BE SERIOUS! 


HY DROSULPHOSOL 


Reg. Trade Mark, U.S. Pat. Off. 


HYDROSULPHOSOL presents an ethical, effective method 
for treating sunburn as well as the more serious burns, 2nd 


degree, 3rd degree, X-ray and old burns, for which Medical 


Research has demonstrated that this product is a practical 
scientific method. 


Available as Solution and Ointment 


Send for Reprints of Medical 
Report and Professional Samples. 


Distributed by 


REES-DAVIS DRUGS. INC. 


MERIDEN 


CONNECTICUT 
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new for ETH 


Ether, for a century respected as the basic anesthetic, recently has 
found a new field in psychotherapy. Its advantages over intravenous 
drugs have been employed most successfully in narcoanalysis of patients 
exhibiting war neuroses.’ 

Ether is generally safe. Levels of anesthesia can be maintained more 
easily and lowered more rapidly than with intravenous drugs. Neces- 
sary intense emotional responses are precipitated quickly. Patients 
retain useful memories of what has transpired because they remain 
conscious during and after interviews. 

Unsurpassed purity, unquestioned stability and uniform efficiency 
are found in Ether for Anesthesia bearing the Mallinckrodt label. 


1 Brewster, H. H.: The Use of Ether in the Narcoanalysis of Patients with War 
Neuroses, New England J. Med., 235-357-9 (Sept. 12), 1946. 

Mallinckrodt’s sound motion pictures “ADVENT OF ANESTHESIA” and “ETHER FOR 

ANESTHESIA” are available to medical societies and other professional groups. Write 

to our St. Louis office for details. 


CHEMICAL WORKS 


72 Gold St., New York N.Y 
LOS ANGELES ° MONTREAL 
e P EN DA BL -E P U R 


"Mallinckrodt St., St. Louis 7,Mo. 
CHICAGO PHILADELPHIA | 
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‘SULFASUXIDINE’ succinylsul fathiazole, Sharp & Dohme’s 
poorly absorbed enteric bacteriostat, maintains high 
antibacterial concentrations in the gastrointestinal 


tract and markedly alters the enteric flora. Blood 


concentrations are extremely low. Toxic reactions 
are negligible. e One eminent clinician* reports ““Suc- 
cinylsulfathiazole is of considerable value in safe- 
guarding the patient during the preoperative and 
postoperative periods from the hazards of infections 


which are the accompaniment of radical intestinal 


surgery... 


“SULFASUXIDINE’ succinylsulfathiazole is effective also 
in treatment of acute or chronic bacillary dysentery, 
as well as the carrier state of the disease, and is 
worthy of therapeutic trial in the treatment of non- 
specific diarrheas. ‘SULFASUXIDINE’ succinylsulfathia- 
zole is supplied in 0.5-Gm. tablets in bottles of 100, 
500 and 1,000; also in powder form in \4- and 


1-pound bottles. Sharp & Dohme, Philadelphia 1, Pa. 


*Int. Abst. Surg. 83:1-12, July 1946. 
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WHY CUTTER VITADEX-B? 


“By giving glucose, you push up the metab- 
olism and the utilization of those vitamins 
which are necessary, without replacing 
them. As a result, the suspicion is growing 
that much of the disability and possibly 
part of the mortality following surgical 
operations is due to this effect on a patient 
with a low vitamin reserve at the time of 
operation.’ ‘* 


That’s where Cutter Vitadex-B bridges the gap 
—providing, in addition to dextrose, four major 
B factors—to kindle the spark necessary for 
effective metabolism of caloric intake. 


Vitadex-B is unique in that it contains not only 
the three respiratory vitamins (thiamine, nico- 
tinamide, riboflavin) —but also pyridoxine. This 


*Sebrell, W. H., Jr., et al: J. Pediat. 22: 494-507, April, 1943 


last component has been found to produce al- 
most dramatic results in correcting extreme 


fatigue and muscular weakness. 


Note this advantage, too: With Vitadex-B, your 
patient undergoes only one infusion. Physician 
and hospital staff are involved in only one 


procedure. 


Next time you prescribe “Dextrose I.V.,’’ why 
not specify Vitadex-B 
to fortify the therapy? 


Fine Biologicals and 


Cutter Laboratories, Berkeley 1, Calif. 
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| the Patient’ 


Few are the clinical conditions in which the lux- 


ury of enjoying candy appears contraindicated. 


During convalescence when appetite so often 
lags or become capricious, and the complaint is 
voiced that “nothing seems to taste good,” candy 
as a rule is eaten with gusto, and appears doubly 
worth while. It presents high caloric value in 
small bulk and is easily digested—furthermore, it 


is gratifying to note the psychic lift given the pa- 


tient by even a small piece of candy. 


Within the dietary framework permitted, candy—while con- 
tributing to the essential carbohydrate needs—also provides a 
delightfully satisfying diversion for the diabetic patient who 
is faced by dietary limitations. 

Thus, though the small amounts of nutrients supplied by 
one or two pieces of candy may not be significant in the dietary 
regimen, the sense of well-being engendered by candy merits 
recognition in the light of the over-all clinical picture. 


COUNCIL ON CANDY oF tHE 


1 NORTH LA SALLE STREET + CHICAGO 2, ILLINOIS 
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mula: Each tablet contains: 


. . . . 100mg 
Fytidoxine hydrochloride 50 mg 
. . . .25 ms 

Methionine. . . . 100 mg 
sodium . .15 mg 


| ime average dose is one to two 

30 to 40 minutes before 
Laterature with further 
available on request. 


Nidoxital is a new preparation comprise intestinal muscular contractions and 
ing five drugs combined into a single _ peristalsis. © Over a /onger term, the pyri- 
tablet for oral use. * The immediate relief doxine present in Nidoxital improves the 
which Nidoxital provides is apparently ability of the liver and gall bladder to uti- 
effected by a reduction (1) in the response of _ lize unsaturated fats. Methionine provides 
the oesophagus, stomach and protection for the liver and 
intestine to afferent stimuli; enhances metabolic function. 
(2) in the sensitivity of the a ¢ Clinical trials have shown 
fel Q 


vomiting center; and (3) in Nidoxital to be free of toxic 
Ortho Pharmaceutical Corporation, Raritan, New Jersey 


the amplitude of gastric and reactions even in high dosage. 


COPYRIGHT 1947, ORTHO PHARMACEUTICAL CORP, 
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Coramine combats shock foster, when introduced 
with plasma, than does plasma alone. Coramine (5 or 10 cc.) 
will support the shock patient until plasma and 

other measures become available. For prolonged effect in 
chronic heart conditions, prescribe Coramine Liquid. 


GORAMINE .. . (broad of nikethamide) Trade Mork Reg. U. S. Pot. Off. and Conode. 
For further information, write Professional Service Department. 
CIBA PHARMACEUTICAL PRODUCTS, INC. @ SUMMIT, NEW JERSEY 
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